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INTRODUCTION AND BACKGROUND 
The Portland Shipyard (PSY) is located on Swan Island on the north side of the Willamette River 
north of downtown Portland (approximately 2.5-miles downriver of the Broadway Bridge, see 
Figure 1). The PSY is located at latitude 45''34' and longitude 122''43'30" iii township TIN 
range RIE south-1/2 Section 17 and north-1/2 Section 20.~The PSY is located between 
Willamette River Mile 8 and 9 in the Portland Harbor (Figure 2). The address of the PSY is 
5555 N Channel Avenue. . -

The PSY occupies most of the north, west, and south perimeter of Swan Island, and consists of 
94-acres of upland property (Figure 3). The SRY also includes Berth 311 located on the north 
side of Swan Island Lagoon^ The PSY property also includes a:pproximatelyl06-acres of 
submerged lands (Figure 3). The PSY is the largest indiistrial facility on Swan Island, and is 
owned by the Port of Portland (Port^. As oJFJanuary 1,1996, C^cade General, Inc. ((^cade 
General) has been responsible for all operations, maintenance, tenant managemeiit, and 
environmental permitting and reporting. A number of other businesses operate on Swan Island in 
addition-to the PSY. Some of the other larger facilities on Swan Island include: Freightliner 
Corporation, Boise Cascade, DSU Peterbuilt and GMC Inc., Mack Trucks, inc., C. H. Murphy 
Company, Pacific Detroit Diesel Allison Company, and Cummins Engine Company. 

The PSY is zoned IH (heavy industrial), and the land use ofthe surrounding properties is also 
industrial. The PSY is bordered td the south by the vacant Northwest Marine property, bordered 
to the west and north by the Willamette River, and to the east by Swan Island Lagoon (Figure 3). 
Some of the larger facilities across Swan Bland Lagoon on the mainland inclutie: U. S. Coast 

' Berth 311 consists orily of the concrete pier/lay berth with two access points constructed on wooden pilings. There is no upland 
area associated with Berth 311. 
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Guard facility, U. S. Navy facility. United Parcel Service, Fred Devine Diving and Salvage, Land 
O' Lakes/Cenex, Lynden Farms, Oregon Freightways, and OK Delivery Systems (Figure 3). 

The Port is planning to enter DEQ's Voluntary (Heanup Program (VCP) under the 
Intergovemrriental Agreement between the Port and DEQ. The Port is negotiating the possible 
sale of the PSY to Cascade General. The Port will lead the contemplated studies required to 
determine the extent of soil, groundwater, and sediment contamination and to evaluate and 
complete remedial actions, if any, needed to obtain a No Further Action determination from 
DEQ. Cascade'General will provide inptit to the Port, as needed, on these issues and will be 
responsible for compliance with Oregon's regulations. The Port plans to either continue work 
under the Intergovemmental Agreement or enter into a Formal Agreement with DEQ to conduct 
a Remedial Investigation/Feasibility Stiidy (RJ/FS). The scope of the RI/FS will be described in 
detail in a Work Plan to be appended to the Formal Agreement. 

Several documents were reviewed for the preparation of this memo including DEQ Water 
Quality, Air Quality, and Hazardous and Solid Waste files. A list of documents reviewed is 
provided as Attachment 1. 

mSTQRICAL SITE OPERATIONS 
Swan Island was a low-lying island in the middle of the Willamette River prior to development. 
The Port bought the island m 1922 and shortly after undertook dredge and fill operations which, 
filled the perimeter of the island, created a landbridge to the mainland, and increased the size and 
elevation of the island. The Port began construction of Portland's first airport on Swan Island in 
1926. The airport operated on Swan Island until approximately 1941. 

After closure of the airport, the island was largely vacant until March 1942 when the Port leased 
the PSY to the U.S. Maritime Commission. The Maritime Commission then contracted with 
Kaiser Company, Inc. for the acquisition, construction-, and operation of a shipyard facility. The 
Kaiser Company built sanitary and storm drainage lines (discharging to the Willamette River), an 
electrical distribution system, and potable water system as part of site redevelopment during 
World War II. Kaiser received a permit from the U.S. Engineers Office in 1942 to dredge a basin 
to accept the 14,000-ton dry dock (currently Dry Dock 1). The war-time ship building operations 
were located at the present site of the PSY's Builifflig 4. Ships were launched between thej _^ 
present location of Dry Dock 3 and 4 (Figiirc 3). During World War H nearly 150 Type T2 
tankers were built at the facility. Shipbuilding at the facility boomed, reaching a maximum 
production rate of one launch per week during the war-

With the end of World War n, shipbuilding efforts largely stopped. After the war. Kaiser used 
the facility for ship repair and other industrial purposes until 1947. Kaiser was required to 
remove debris and structures from the site at the tennination of the lease. 

The assets of the property were declared surplus by the War Assets Administration (successor to 
the Maritime Commission) and were advertised for sale nationally in February 1947. The 
Federal government began leasing building and property space in October 1947. Tenants tised 
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the building and property for a variety of purposes including: 
• ship dismantling; 
• steel fabrication/steel storage; 
• manufacturing; 
• printing; 
• chemical, paint, insulation, roofing supply, and war surplus storage; 
• service station; and 
• general office space. 

The U.S. General Services Administration sold all improvements and transferred Swan Island 
back to the Port of Portland in Decembefl949. During 1948 and 1949 the Port rebuilt much of 
the facility and constructed anew pier. In 1950, the Port began operations of a ship repair facility 
known as the Swan Island Ship Repair Yard. Along with the conversion from a shipbuilding 
facility to a ship repair yard, the Port planned to develop much of Swan Island into an industrial 
park. 

The Port added dry dock and ship repair facilities to the existing shipyard along the north end of 
the island in the late-1940's and 1950's. A large titility tunnel and Substation 1 were constructed 
in 1957 when the original boiler was installed. Construction of additions and new structures 
continued at the PSY during 1960's and early 1970's. The airport terminal was demolished in 
1964. 

In 1972 Port coiTtractors installed an air barrier within the Swan Island Lagoon. The air barrier 
provided diffused air in an underwater curtain to contain floating oil and debris in the lagoon. 
Once contaiiiced the materials were skimmed from the water stirface. The air barrier was later 
taken out of operation because it was not effective in controlling floating oil and debris. 

The original ballast water treatment plant was installed in 1973 and included heating tanks, API 
oil/water separators, and lined finishing ponds. A large employee parking lot was constructed in 
th& south-central portion of the site in 1977. 

In 1978, the Port dredged a basin in preparation for the installation of Dry Dock 4. Maintenance-
dredging was also conducted in 1978 in the vicinity of Dry Dock 1 and 3. Berths 312,313,314, 
and 315 were constructed along the river-sid^f Swan Island in 1978. Dry Dock 4 wasinstalled 
in 1979. hi 1979, the PSY also underwent further modification with the expansion ofthe original 
ballast water treatment plant 

In August 1988, the Port leased the 20-acre N. Channel Avenue Fabrication Site (Fabrication 
Site, Figure 3) to ARCO forthe fabrication of oil production facility modules to support oil 
exploration activities in Alaska. ARCO used the site until approximately spring 1990. 
Fabrication activities included: welding, finish painting, application of fire retardant, pipe 
hydrotesting, x-ray examination of equipment, and equipment and parts storage. 

Dry Dock 2 was not used after 1985, and was decommissioned and sold in 1990. Additional 
maintenance dredging was performed near Dry Docks 1,3, and 4 in the 1990's. 
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During 1995, Cascade General was awarded the operations contract for the PSY. Starting on 
January 1,1996, Cascade General took over all operations, maintenance, tenant management, 
and environmental responsibility, including permit and reporting responsibihties for the PSY. A 
description of current activities at the PSY is presented in section entitied CURRENT SITE 
OPERATIONS. 

fflSTORIC DREDGING AT THE PSY 
Prior to the Port's first development of Swan Island, the main channel of the Willamette River 
flowed on the northeast side of the island. With the development of Swan Island in the 1920' s, a 
new river channel was established in its modem position, southwest ofthe island. Much of the 
near-surface and shallow soils of Swan Island are the materials dredged from establishing the 
new river course. 

The Port abandoned most ofthe Kaiser shipways in the 1950's and used the five southernmost 
shipways (nos. 4,5,6,7, and 8) for dredge material disposal until 1957. Dredging to support the 
installation of Dry Dock 3 occurred in 1957. The old shipways areas were completely filled by 
1962. A summary of historic dredging activities at the PSY is presented as Table 1. More than-
266,000 cubic yards of sediment have been dredged from the PSY since the 1960's. 

Extensive dredging of the Willamette River navigation channel northwest of Swan Island, of the 
Swan Island Lagoon, and ofthe navigation channel south of Swan Island occurred in the 1960's. 
Significant quantities of dredge spoils from the navigation chamel, along with smaller quantities 
from Pier A (Berth 301); Berths 303, 304 and 305; and Pier C (Berths 309 and 310), were used to 
fill portions of Mocks Bottom. Dredged materials removed from Dry Dock 4 in the late-1970's 
may have also been used as fill in Mocks Bottom. From 1980 to about 1989, dredged materials 
from-the PSY and other locations were used to fill the south end of Swan Island Lagoon (also 
referred to as the-i'old west channel") to its current configuration. 

Dredging activities continued into the 1990's at the three dry docks. The Dry Dock 1 basin was 
last dredged in 1992, over 50 years after the dry dock was constructed. The Dry Dock 3 basin 
was last dredged in 1994,.SDme 13 years after it was dredged in 1981. The Dry Dock basin 4.was 
last dredged in.l^2,_same 14 years after it was first dredged in 1978. No berths have been 
dredged from between 199̂ 1 and 1998. __ ' 

The Port estimated sedimentation rates-at the dry dock to range between 0.3 to 0.5 feet/year at 
Dry Docks 1 and 3 and between 0.4 to 0.7 feet/year at Dry Dock 4. The Port notes that Best 
Management Practices implemented starting in the early 1990's reduced the rate of sedimentation 
in the dry dock basins. The Port also notes that most sedimentation occurs during major flood 
events, like the February 1996 flood. 
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Nearly 130,000 cubic yards of dredge material were removed from Dry Dock 1,3, and 4 since 
Fall 1992^ The sediments removed during these dredging projects were analyzed using dredge 
material testing guidelines and the State Characteristic Hazardous Waste and Pesticide rules. 
The dredge material was found to be unacceptable for unconfined in-water disposal. It was 
accepted for confined in-watesf disposal and placed ih the contained in-water disposal area at 
Ross Island (Willamette River mile 14-16). Water quaUty monitoring was conducted during 
dredging and lisposal operations to monitor the migration of disturbed material. 

INDUSTRIAL PROCESS DESCRIPTION 
The shipbuilding and ship repair industries tise a wide variety of manufactured components in 
addition to basic construction materials. Both industries apply similar manufacturing practices, 
processes, faciUties and support shops. Most ship yards contain the following facilities: dry 
docks; ship building positions; piers and berthing positions; workshops (e.g., machine, electrical, 
pipe, assembly, paint and blast, carpenter, and sheet metal shops); work areas (e.g., steel storage, 
platen lines, and construction areas); warehouses, utility services, and offices. 

Ship Repair Process -
Ship repair processes typically include: ship conversions, overhauls, maintenance programs, 
damage repair and equipment repair. Typical maintenance and repair operations include:. 

• Blasting and repainting the ship's hull, freeboard, superstructure andinterior tanks and 
work areas. 

• Major rebuilding and installation of machinery such as engines, turbines, pumps, 
- generators, pump stations. 

• System overhauls, maintenance, and installation (e.g., flush piping system, testing, and 
installation). -

_ • System replacement and installation of new systems such as navigational, 
communication, etc. 

• -Propeller and rudder repairs, modification, and alignment 
• Creation of new machinery spaces through cut outs of existing steel structures and 

additional of new walls, stiffeners, etc. 

Shipbuilding and Ship Repair Support Shops and Services 
Common shipbuilding and ship repair yard support shops and services include: 

" -Pipe Shop- The pipe shop(s) is responsible fofmanufacturing and assembling piping — 
systems. Some of the processes occurring in a pipe shop include: welding, pipe bending 
and cutting, flux removal, blasting, pickling, painting, galvanizing, and pressure testing. 

• Machine Shop- The machine shop(s) serves the entire yard's machining needs, and 
perform functions ranging from rebuilding pumps to tumiiig propeller drive shafts. 

• Sheet Metal Shop- The sheet metal shop(s) is generally responsible for fabricating and 
installing ductwork. The shop cuts, shapes, bends, welds, stamps, and paints sheet metal. 

^ Cited histoiic dredging quantities and dates are based on contracted values. The Port advises the actual values are as foUows: 
appnjximately 17,000 cubic yards were dredged ftom Dry Dock 1 in 1992, approximately 78,500 cubic yards were dredged 
from Dry Dock 4 in 1992, and approximately 21,000 cubic yards were dredged from Dry Dock 3 in 1994. Thus the total 
quantity of dredged material removed from the three dry docks since the Fall of 1992 was approximately 116,500 cubic yards. 
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• Electrical Shop- The electrical shop(s) typically installs, rebuilds, builds and tests 
electrical components and equipment. Electrical shops generally have plating tanks, 
lacquer dip tanks, and electrical and specialized testing equipment. 

• Plate Shop- Plate shops are typically areas and processes in the ship yard that provide 
steel parts cutting, bending and sub-assembly. The types of machinery ciDramonly found 
in the plate shops are cutting machines, steel bending machines, shearing machines, 
presses, hole pimching equipment, and furnaces for heat tieatment 

• Production Service Shops- Production service shops provide: carpentry, scaffolding 
erection, crane operations, rigging, facility and equipment maintenance, and other 
production support activities. 

• Utihty Service- Some ship yards include on-site facilities for utility generation and 
distribution such as steam, fuel, electrical substations, etc. 

Based on infonnation from the Port and Cascade General staff, the following support activities 
occuned at the PSY: painting, surface preparation, welding, metal fabrication^ metal machining, 
electrical repair, carpentry, pipe fitting, engine and boiler repair, propeller repair, hot dip cleaning 
with caustics, steam cleaning, truck repair, and utility services. The Port advises there is no 
information to support that the activities occurred at the PSY: pipe pickling and galvanizing, 
plating, or lacquer dipping. 

Raw Material Inputs and PoUutant Outputs at Ship Yards 
Raw material inputs to the shipbuilding and repair industry are primarily steel and other metals, 
paints and solvents, blasting abrasives, and machine and cutting oils. In addhion, a wide variety 
of chemicals are used for surface preparation and finishing such as solvent degreasers, acid and 
alkaline cleaners, and cyanide and metals bearing plating solutions. Pollutants and wastes 
generated typically include volatile organic compounds (VOCs), particulates, waste solvents, oils 
and resins, metal bearing sludges and wastewater, waste paint waste paint chips, and spent 
abrasives. The major shipyard-activities that generate wastes and pollutants are presentedrin 
Table 2. 

The Port advises there is no information indicating metal plating occurred at the PSY. Therefore, 
the Port does not believe cyanide, metal-bearing plating solutions, andjthe generation ormetal 
bearing sludges ancTwastewater^sheuM-be a concem at the PSY. 

CURRENT SITE OPERATIONS -
The current operations at the PSY consist of ship repair and ship maintenance of privately owned 
and government vessels from the United States and overseas. Ship repair and maintenance are 
conducted in the three dry docks and 15 berths located along the perimeter of the PSY. The 
upland areas ofthe PSY house the support services for both ship repair operations and 
maintenance of the facility infrastructure. 

The Port advises that currently, raw materials and products used for ship repair are bought to the . 
PSY by truck. Most of the raw materials and products are delivered directly to the dry docks and 
berths where work is being performed. The remaining raw materials and products are delivered 
to Cascade General's procureinent group for distribution and dehvery to buildings for centtalized 
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distribution. Paints are delivered and stored in the Paint Inventory Warehouse located in 
Building 72. They are distributed, as needed, to the dry docks. Building 73, or several small 
stracttores next to Building 73. Empty paint containers are stored in the Consohdation Yard 
south of Building 73 and then managed offsite by a permitted waste recycler. Abrasive blasting 
material is delivered directly to one of two hoppers (one near Berth 305 and one near Building 
73). From the hoppers, the abrasive blasting material is placed in blast pots and used to remove 
paint from metal surfaces. Used abrasive blasting material is recovered with vacuum bottles or is 
swept up and then placed in 20 cubic yard drop boxes for subsequent management offsite by a 
recycler. Procureriient purchases and distributes small quantities of solvents on an as needed 
basis to machine shops and other locations throughout the PSY. Waste materials from these 
shops and from vessels are placed in banels or containers that are labeled and transfened to the 
Hazardous Waste Storage Area for subsequent management offsite by permitted waste haulers. 

Sand Blasting and Painting Operations 
One of the primary activities at the PSY is sand blasting and repainting the hull of ships in 
dry dock. Most of the sand blasting at the PSY takes place in the dry docks. A subordinate 
amount of parts and equipment sarid blasting occurs at berths and in upland areas of the 
facility. Sand blasting is the most common method for paint removal and surface 
preparation. Bve hundred to 600 tons of sand blast grit are typically used on a large ship. 
Iron slag, copper slag, coal slag, steel grit and steel shot are common blasting abrasives. The 
grit is tested before and after use to determine the leachability of the metals. Metallic 
abrasives are available in varying ranges of hardness and size. Air nozzle blasting (or dry 
abrasive blasting) is most commonly used at the PSY. 

The Port estimates that about 25 percent of the abrasive blasting conducted at the PSY occurs 
at the dry docks. Curtains are placed around each dry dock, while in use, to prevent airborne 
dust, debris, and grit from entering the river. The remainder occurs at berths (mainly interior 
blasting of tanks) and several upland locations. Upland abrasive blasting of parts and _ 
eqiiipment is conducted in or near Building 73, Based on input by the Port and Cascade 
General, copper slag has been the principal blasting abrasive used at the PSY. Steel shot is 
also used as an abrasive material, mainly inside vessels and iii a blast booth in Building 73. 

Prior to 1985, the dry docks were not thoroughly cleaned prior to sinking. However, {Re Port 
reports that most of thcabrasive blast material was generally removed for operational 
purposes before every sinking. Prior to 1993, the dry docks were thorough^ cleaned prior to 
every third sinking. Starting in 1993, thorough dry dock cleaning was conducted prior to 
every sinking. Currentiy, dry dock cleaning consists of the removal of all loose debris, 
equipment, and materials. The dry dock is then swept and the abrasive blasting material is 
removed from the deck. The dry dock is then visually inspected by the dockmaster before it 
is lowered into the river. 

The current National Pollutant Discharge Elimination (NPDES) permit for the PSY requires 
analyses of surface water runoff and used sandblast from the dry docks. Table 3 summarizes 
analyses of used sandblast and surface water runoff from the dry dock at the PSY from 1985 
through 1993. Samples of the used sandblast have also been analyzed for leachable metals. 
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The used sandblast also contained materials (i.e., mainly paint) from the hull of ships cleaned 
by sand blasting. Table 4 suirmiarizes EP Toxicity test results from used sandblast samples 
collected in 1985 and 1988. 

Historically, the majority of painting occurred at berths or in upland areas. Currently, the 
majority of the painting at the PSY takes place in the dry docks. A smaller amount of 
painting occurs in upland areas at the facihty, particularly in the vicinity of Building 73 (Paint 
Booth). A paint shed was also located at Berth 305. Five thousand to 10,(X)0 gallons of paint 
are typically used on a larger ship. Facility operations typically use over 200,000 gallons of 
paint annually. Paint generally is deUvered to the PSY in 5-gallon buckets and stored at the 
Paint Warehouse (Building 72). 

Dry Docks 
The U. S. Navy built Dry Dock 1 in Vancouver, Washington in 1941, and moved it the PSY 
in 1942. Dry Dock 1 is currently leased by the Port, and has operated in its current location 
since its installatidn at Swan Island. 

Dry Dock 2 was built in 1921 and purchased by the Port for the St. John's Ship Yard. Dry 
Dock 2 was moved to the PSY around 1950. Dry Dock 2 received ships until 1984, and was 
decoEomissioned and removed from die PSY in 1990. 

Dry Dock 3 was constructed m approximately 1959 and placed into operation at the SRY in 
-1961. Dry Dock 3 has operated in its present location since its installation at Swan Island. 

_ Dry Dock 4 was built in Japan and installed at the PSY in 1979. Dry Dock 4 is the largest 
floating dry dock on the West Coast and is 982 feet in length. Dry Dock 4 has also operated 
Ul its present location since its installation at Swan Island. 

Berths 
A network of 15 berths or lay-up areas is located alongside the PSY's riverbank on both the 
Willamette River and Swan Island Harbor side of the island. The berths are outfitted with 16 

" elec^caliy-powfered cranes in a variety of sizes and lift capacities. The cranes operate on 
tiacks that are laid along the berths and allow them to move between berths. The berths are J i 
also used for maintenance that does not require Ufting the vessel out of the water. This _ 
includes cleaning tanker vessel tanks, engine maintenance, outfitting, deck and tank painting, 
and other activities. . 

Fabrication 
Steel fabrication of ship parts takes place mainly in Building 4. Building 4 contains 10 bays, 
where pipefitting, carpentry and other fabrication work is performed. 

Ballast Water Treatment FacUity-
The Ballast Water Treatment Plant (BWTP) is an on-shore aboveground storage and 
tieatment facility for oily water generated by ships. The BWTP began operations in 1979 and 
receives ballast water only from ships being serviced at the PSY. The baUast water is 
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approximately 90% water and 10% crude oil or other petioleum products. Some ballast 
water contains elevated concentrations of metals. The BWTP consists of four cookers, six 
oil/water separators, and four reclaimed oil tanks. The total storage and processing capacity 
is approximately 200,000 barrels. The ^WTP is completely self-contained and diked, 
including a floating containment boom on the water side. 

Ballast water and oil are received by the BWTP via trucks and pipes originating from the dty 
docks and berths. The truck loading and unloading area is located adjacent to the treatmerit 
plant and is surrounded by a concrete berm. Any spills associated with truck transfer to the 
BWTP should be contained and processed in the plant. Concrete berms sunound ballast 
headers at the dry docks and berths. Ballast water transfer from ships to the collection system 
is first outiined and reviewed for compUance with federal and local regulations. 

The baUast water goes through a settiing and skimming process, then is heated in the cookers 
and additional oil is skimmed and the water goes through an API separator. The water is then 
conveyed to ai holding tank and sampled. If the water in the holding tank meets the permit 
requirements, then it is discharged to the Willamette River via an Outfall 001 at Berth 313. If 
-the water in the holding tank does not meet the permit requirements, then it is discharged to 
the sanitary sewer. The acceptably treated ballast water is discharged to the river 
approximately once a month. The tieated ballast water that does not meet permit 
requirements is stored and discharged to the City's sanitary sewer system approximately once 
a year. 

Oil recovered from the skimming and tieatment processes is stored in holding tanks, 
periodically tested and sold to recyclers. Residual sludge in the BWTP tanks is removed and 
concentrated with a sludge press. The partially dewatered sludge is disposed of offsite. 

Discharges to the river from the BWTP are monitored under the NPDES permit for flow, oil 
and grease, pH, and total suspended soUds. -

Prior to 1979, ballast water was conveyed to two in-series ponds which were skimmed for oil 
and discharged to the river. The two ponds were located in the footprint of Builcfing 72. 

-:-Stormwater Treatment System _ , _ 
In 1996 and 1997 new faciUties were instaUed at the PSY to collect and tteat contaminated 
stonnwater coUected from the three dry docks. Prior to the installation of these facilities, 
sand blast paint chips, and other pollutants generated during repair operations all entrained in 
stormwater ran off the dry docks into the Willamette River. The new facilities, placed into 
full operation in 1997, allow the contaminated stormwater runoff from the dry docks to he 
pumped into a holding tank, treated, and then discharged to the river. 

The stormwater treatment system consists of a 100,000-gallon holding tank, water 
clarification, pH adjustment, and filtration using a sand filter. The tieated effluent is 
discharged to the Willamette River via Outfall 002. The line conveying tieated stonnwater 
and tieated water from the BWTP converge and combine into one outfall at Berth 313. 
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The Stormwater treatment system accepts only wastewater generated at the dry docks. Three 
types of wastewater are generated at the dry docks: 1) process wastewater (6.g., water from 
ship repair and maintenance), 2) stormwater, and 3) non-maintenance and non-repair 
wastewater (e.g., non-contact cooling water, bilge water, domestic wastes). The stonnwater 
tieatment system accepts process wastewater and stonnwater, but not the third type of 
wastewater. 

Permitted Outfalls 
The PS Y runs eight permitted outfalls to the Willamette River, identified as Outfalls 001 
through 008 in the NPDES Permit (Rgure 4). A detailed discussion of the outfalls and the 
NPDES Permit can be found in the section of this memorandum titled "REGULATORY 
HISTORY/ISSUES". 

Prior to the latest modification ofthe NPDES Pennit in 1997, three pennitted outfalls existed 
at the PSY. With the 1997 mocUfication, two of the three otitfalls were abandoned. One of 
the two abandoned outfalls was located east of Dry Dock 3 and carried backup compressor 
cooling water. The second of the two outfalls was located adjacent to Berth 302 and carried 
backup condenser water and boiler blowdown. These two outfalls were abandoned diie to the 
replacement of the old boilers and compressors with new models that did not discharge 
water. 

Stormwater Drains and OutfaUs 
On-site stonnwater is collected by an extensive network of catch basins, oU/water separator 
and pipelines that discharge to the Willamette River and Swan Island Lagoon in a series of 
over 45 outfalls (Figure 4). The City of Portland's stormwater system, which collects runoff 
from the remainder of Swan Island, conveys stormwater from the area sunounding the 
southern portion of Building 4. The discharge for this stormwater pipeline is located near 
Berth 314. 

, Stormwater falling inside the BWTP area containment dike is routed to the rainwater sump. 
The sump is contiolled by floats that activate the sump pump at a specified high-water level. 
From the rainwater sump, stormwater is pumped to the rainwater tank in the northwest comer" 
of the BWIP before treatment - ^ " " 

UtUity Service 
Utility services provided to the PSY from off-site sources include: electricity, natural gas, 
water, sanitary sewer disposal, telephone, and fiber optic lines. Utility services provided to 
the PSY from on-site sources include: compressed air, steam, and oxygen. The Central 
Utihty Building (CUB) provides steam and compressed air for the facility. Two boilers are 
used to generate steam for distribution through a network of above and underground pipes for 
use on ships and at the BaUast Water Treatinent Plant Four 600 horsepower air compressors 
are used to generate compressed air for use throughout the facihty. 

10 
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Fuel for the CUB boilers consists of natural gas and Bunker C. Natural gas is the primary 
fuel, and is supplemented by Bunker C mainly during interruptions of gas service during peak 
demand periods. Bunker C is stored in two steel 20,000-gallon capacity steel underground 
storage tanks located adjacent to the north side of the CUB. 

Utihty stations for all services are found at numerous locations along all dry docks and berths 
for hookup of the vessels and support for maintenance activities. 

There are five main electrical substations at tire PSY. They were constiructed between 1950 
(Substation 1) and 1989 (new Substation 5). Substation 1 is located near Building 60 and 
contains three tiransformers, none of which contain PCBs. Substation 3 is located near tiie 
head of Dry Dock 1 and contains two silicon-fiUed transformers. Substation 4 is located 
north of Building 10 and contains one silicon-filled tiansformer. Substation 5 is located west 
of Building 10 and contains two silicon-filled transformers. Substation 6 is located near 
Berth 305 and contains two tiansformer, neither of which contain PCBs, 

A utiUty tunnel is located between the BWTP and Berth 313. Compressed air, steam, and 
water lines are located in the tunnel. 

Card Lock Fuel System (FacUity 496) 
Two 6,000-galion double-wall fiberglass underground storage tanks were installed in a nested 
pit in 1989 at the southwest comer of Building 63. The tanks hold diesel and gasoUne, and 
are used to.fuel site equipment and vehicles. 

Hazardous Waste Management 
Two hazardous waste accumulation and storage area are located at the PSY. The first area is 
located south of Biulding 73, and is used for consoUdating paint wastes. The second area is 
located adjacent to Berth 305 andis used for the storage of all hazardous waste generated a t 
the PSY. Both areas are paved with asphalt or concrete, are bermed, and are enclosed by 
cyclone fence. -

SmaU Container Shed _ -
Three small containerstorage^eas exist at the PSY. The three areas donot store hazardous 
waste. _ . 

• Oil Storage^Shed- Up to 30 drums.are stored in the oil storage shed next to Berth 305. 
The drums contain lubricating oU used for cranemaintenance. 

• Chemical Storage Shed- The chemical storage shed is located next to the CUB and 
contains products used for boilers, compressors, and cooling water. 

• Machine Shop Storage Shed- The machine shop storage shed is used to store 
petioleum products and antifreeze used in the machine shop. 

Best Management Practices 
The Port and their primary contractors completed a series of operational improvements and 
Best Management PractLces (BMPs) starting in 1987 desigried to prevent contaminants from 
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entering the water or contaminating the land. These BMPs were revised and expanded iii the 
1990's. Some of the more important BMPs implemented at the PSY include: 

• BMP certification and training, 
• RecycUng and waste minimization, 
• Risk evaluation, . 
• "No Dumping" policy, 
• Hazardous waste management training, : 
• Catch basin confrol and cleanup, ' 
• Dry dock cleaning before every submerging, 
•" Grit material and paint over spray containment, 
• Collection of high pressure wash and blast water, 
• Sanitary waste disposal, 
• Containment booms, 
• Oily bilge water and ballast water management, 
• Dry dock stormwater collection and tieatment, 
• Yard worker awareness, 
• General yard cleanup and yard sweeping,-
• Designated paint mixing areas, 
• Oyer water protection, 
• Abrasive blast grit storage and disposal, 
• Liquid discharges to dry dock floors, and 
• Aquatic protection while raising dry docks. 

ENVIRONMENTAL SETTING 
Topography 

The site is esseiitially flat mth ininor crovraing toward the center of the island to encourage 
<irainage. Much of the site is paved with the exception of the 22-acre industrial fabrication 
yard along the south side of the island and the 34-acre filled area at the south end of the Swan 
Island Lagoon.. The elevation of the PSY is 40-feet above mean sea level. Portions of the 
PSY are within the 100-year flood plain. 

Regional and Local Geology - ~:__^ 
The Port of Portland's PSY is located near the western boundary of the Portland Basin. The 
nearby Portland West Hills, Tualatin Mountains, and Portland Hills fault mark the western 
edge ofthe basin. The PSY is underlain by fill, fine sand, and silt Fill materials are largely 
dredged materials. Up to 20-feet of mainly fine-grained sandy fill materials were placed on 
Swan Island. A portion of these dredged materials came from the Willamette River starting 
in 1923 when the Port relocated the rhain navigatioii channel to the west side of Swan Island 
and raised Swan Island to an elevation of 32 feet above mean low water. Dredged materials 
were also placed on the north end of the PSY in the 1950's when the Port installed Dry 
Docks 2 and 3. 

The sandy dredge fiU is underlain by silty and fine-grained sand alluvium tor a depth of 
approximately 100-feet bgs. The alluvium is underlain by differentially cemented 
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conglomerates, sandstones and siltstones of the Tertiary-aged Troutdale Formation/Sandy 
River Mudstone. The Troutdale Formation is expected to occur beneath the site at a depth of 
at least 100-feet bgs, but is lateraUy discontinuous in the area and may first occur at a greater 
depth. The Troutdale Formation/Sandy River Mudstone is expected to be over 300-feet thick 
in the iuea, and underlain by the Tertiary Columbia River Basalt Group. 

SoUs 
The near surface soils at the PSY are composed of silty and sandy alluvium and local dredge 
material. The U.S. Soil Conservation Service's Soil Survey of Multnomah County classifies 
the shallow soil at tiie PSY as "Urban Land, 0 to 3 percent slopes". 

Sediments 
River sediments in the vicinity of the PSY can be divided into four distinct regimes based on 
the Port's 1998 sediment investigation: 

1) Willamette River Side ofthe PSY- Sediments are generaUy sandy. There is some 
physical disturbance of near-surface sediments and there is surface dweUing benthos. 
These conditions appear consistent with the fact that river currents are higher in the 
main river channel. 

2) Dry Dock Area- Sediments consist of silts. There is considerable physical 
disturbance of near-surface sediments and there is surface dweUing benthos. These 
conditions appear consistent with the fact that river cunents are expected to be lower 
in this area allowing for the deposition of finer sediments and that these sediments ara 
highly disturbed by ship traffic and the movement of the dry docks. 

3) Swan Island Lagoon- Sediments are generally soft and unconsolidated. There is 
~ limited evidence of physical-disturbance and the benthos are surface dwelling. These 

conditions appear consistent with the negUgible flow through the lagoon allowing for 
the accumulation of finer-grained sediments. 

4) Downstieam of the PSY- Sediments consist of layers of very fine sands and silts. 
There is littie physical disturbance and there are deep-dwelUng benthos. This area 
appears to be physically stable because river curretits are low and the impacts offaoat 

_ and ship traffic are limited because the water is deep. 

Hydrogeology ' ' -
Groimdwater occurs at a depth of between 17 to 21-feet bgs beneath the PSY. Groundwater 
depth changes with the seasons and can be influenced by river stage. Both the Troutdale 
Formation and the Columbia River Basalt Group are significant aquifers in the region. The 
WiUamette River is a major regional discharge body for groundwater. 

The Port reports two components contiol groundwater flow beneath the site. One component 
is parallel to and in the same directioii as stieamflow in the WiUamette River. The second 
component is laterally outward from the center of the island to the Willamette River and 
Swan Island Lagoon. 
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Groundwater elevations fluctuate with changes in both seasonal precipitation and river levels. 

WiUamette River and Portland Haribor 
The Portland Harbor (Figure 2) represents the final reach of the WUlamette Riyer just 
upstream of the confluence with the Columbia River. Historic dredging made the river 
channel deeper and wider. Most of the harbor's river bank has been stabiUzed and heavily 
developed by mainly industiial operations. Stieamflow throughout the WiUamette Basin is 
largely dominated by seasonal pattems of rainfall. The Corps of Engineers estimates that the 
average annual discharge into the Portland Harbor is 33,000 cubic feet per second with tiie 
high flow period (November through April) accounting for 60- 90% of the annual flow. 

The water surface elevation in the Pordand Harbor fluctuates daily due to tidal influences of 
the Coliunbia River. Water velocities in the Pordand Harbor are low compared to other 
reaches of the river; and average 0.33 feet per second and range from 0.16 to 0.56 feet per 
second^ 

Most of the suspended sediments carried into the Portland Harbor by the river are fine
grained silts and clays, as opposed to the coarser-grained sands found in the Columbia River. 
In their 1998 "Portland Harbor Sediment Data Review", the Port concluded bed load 
•transport in the Portiand Harbor is considered negligible due mainly to channel dimensions, 
bed material, and water velocities. Possible bed load suspended load transport wUl be ftarther 
investigated by DEQ in a proposed harbor-wide study. 

The sediment transport capacity of the Willamette River within the Portland Harbor may be 
relatively low due mainly to low water velocities. Despite the suspected low transport 
capacity, sedimentation rates during most of the year tend to be low because suspended 
sediment concenttations are low. In addition, the suspended sediments tend tb be silts an(^ 
clays, which have a tendency to remain in suspension. 

Given the low tiansport capacity of the river in the harbor, sediments deposited on the bottom 
tend to remain there and not be tiansported to other locations. However, several areas of the 
Portland Harbor are subject to ¥ctive sedimentation which are controlled mainly by hyebaulic 
factors. One of these areas of active sedimentation is the north end of Swan Mand by the 
PSY dry docks. Sedimentation occtirs In the dry dock area Because water velocities are lower 
than they are in the main river channel. A significant percentage of die sediment deposited in 
the dry dock area is associated with flooding events, Uke the February 1996 flood, that carry 
large suspended sediment loads into the Portiand Harbor. Sedimentation also occurs in Swan 
Island Lagoon, again because of low water velocities in this backwater portion ofthe rivet 
The principal source of sediments to the lagoon is Ukely from outfalls that discharge 
stormwater containing suspended solids. 

The Port advises that typical water velocities in the vicinity of PSY are expected to be lower 
than those measured by the USGS upstieam of the PSY at the Morrison Bridge. The water 
velocities measured by the USGS generaUy range from 1 - to 3-feet per second at the 
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Morrison Bridge. The river channel at the Morrison Bridge is approximately the same depth 
as it is near the PSY, but it is 300- to 500-feet narrower. Near the PSY, where the river 
channel is approximately 1500-feet in width, typical water velocities are expected to be 
lower, probably in the range of velocities observed by both the USGS and the Port (0.5- to 
().6-feet per second). 

Wetlands -
There are a variety of wetiands in the area of Swan Island. These wetland areas include 
riverine, tidal, open-water, and beach bar areas; and palustrine scrub and eniergent wetiands. 

The existing land use on Swan Island and Mocks Bottom is industrial/commercial. The 
University of Portland is located on top of Waud Bluff less than 0.25-mile north bf the PSY. The 
nearest residence is located less than 0 J-mile north of the PSY in the University Park 
neighborhood. 

REGULATORY fflSTORY/ISSUES 
Six DEQ files were found and reviewed for the Port's PSY. A review of the six files follows. 

1) Environmental Cleanup Site Information (ECSD File No 271. Port ofPortland. Ship Repair 
Yard " 
One of the most significant elements of this file is DEQ's June 1990 Prehminary Assessment 
(PA). The PA described site history, regulatory issues, arid environmental concems. The PA 

- concluded that the main concem at the PSY is centered around the possibility that 
contaminated sediments may pose a threat to health and the environment namely through the 
surface water^route. 

The PA discussed the Port's current National Polliitant Discharge Elimination System 
- (NPDES) permit that authorized waste discharge from thrise outfalls (Outfall 001,002, and 

003)V Outfall 001 is for compressor cooling water. Outfall 002 is for condenser water and 
boiler blowdown. Outfall 003 is for treated ballast water. The NPDES permit also required 
cleaning and monitoring of the dry docks to ensure that sandblast does not enter the river or 
affect watenquality. - " 

The PA also discussed the Port's Oil Spill Prevention, Containment, and CounteimeasuiE-
(SPCC) Plan for the PSY that includes the ballast water tieatment plant the piping and 
transfer system, the Central UtiUty Building, card lock fiiel systems, and other possible spiU 
areas. The SPCC is reviewed and updated once a year. 

The PA included a review of DEQ files. Some of the more significant citations include: 
• 1979, Port's Inventory of PCB Transformers- The Port tested 40 transformers for 

PCBs and identified seven as PCB tiansfonners (under 40 CFR 761). The Port 
planned to replace the seven PCB tiansformers and develop a plan for inspection and 
maintenance for the others. 

^ See the review DEQ's Water Quality File (page 19 of the memorandum) for the cunrent outfall designation and source. 
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• April 1982. Release to River- 897.6 barrels of material were accidentaUy released to 
the river. The material contained 50 mg/L of suspended solids and up to 13.2 mg/L 

- oi^- •• -

• October 1985. Notice of Violation (NOV)- DEQ issued a NOV of tiie NPDES pennit 
stating that one of the PS Y' s dry docks had not been cleaned in accordance with 
permit conditions. 

• April 1986. Port's Application to Dispose Special Waste- Metto approved the Port's 
application to use sand blast as daUy cover at Metro's landfill so long as the Port 
complies with Metio's requirements. 

• November 1987. NOV- DEO issued a NOV resulting from the report of an oil slick 
on the river in January 1987. The NOV required a plan to prevent future oil spiUs. 

• September 1988. DEO's Letter Regarding Environmental Audit- DEQ's letter to the 
Port describes several concems DEQ had with PSY operations including: 

-Concem regarding hazardous waste determination of the sand blast and paint 
removed during sand blasting. DEQ suggested material be tested quarterly using 
SW 846 methods for the following parameters: total and extractable lead, arsenic, 
cadmium and tri-butyl tin. 
-Concem regarding the handUng and disposal of sanitary wastes offloaded from 
ships at the PSY. 

- -Concem whether cleaning compounds that were used in power washing at the dry 
docks, and whether the wash water was prevented from entering the river. 
-Concem whether PSY contractors were hazardous waste generators. 

• October 1989. Notice of Noncompliance (NON)- DEQ issued a NON of the NPDES 
permit resulting from-the lack of containment devices in place around a ship being 
sand blasted in a wet berth. The NON led to a formal plan for wet berth sandblasting. 

• March 1993, EPA's Field Evaliiation of Water Pollution Abatement Program 
Involving Sandblasting Activities at Northwest Marine Iron Works- EPA inspected 
sand blasting operations at the PSY and concluded that, even with best management 
practices, some sand blast material would Ukely end up in the river. However, EPA 
made several suggestions that would fiirther minimize the amount of sand blast 
discharge to the river. 

The ECSI file indaded-artmmber of other important elements in addition to the PA. A 
summary of some of these other important elements follows: — 

-• November 20,1996, DEO Memo to the File- The purpose of this memorandum was 
to document data viewed in Port files to update the existing ECSI file. The memo 
included data from the September 1991 pre-dredge dry dock sediment sampling. The 
memo suggested fiirther review of the Port file and that the site be prioritized for 
appropriate response. The data suggested that the site may be a high priority for 
investigation and cleanup. 

• December 12. 1996, DEO Letter to the Port- DEQ's request for information 
documenting sediment sampUng and disposal activities and copies of environmental 
investigations. 
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• Febmarv 1997. Port/Cascade General Letter Response to DEO's December 1996 
Letter- The letter contained sediment sampling data associated with pre-dredging and 
dredging activities from 1991 through 1994. 

• April 14.1997, DEO's Draft Stiategy Recommendation- DEQ concluded tiiat despite 
the 1992-1994 removal of approximately 130,000 cubic yards of contaminated 
sediments from Dry Docks 1,3, and 4, large quantities of contaminated sediments 
Ukely remain around the dry docks. DEQ recommends conducting a Remedial 
Investigation/Feasibility Study specifically targeting sediment contamination. Draft 
Strategy Recommendation was finalized October 23,1997. 

2) Underground Storage Tanks (UST) Files 
DEQ's 1990 Preliminary Assessment indicated at least 16 underground storage tanks (USTs) 
existed at PSY (Figure 5). 

DEQ's UST database Usts 14 registered USTs at the PSY. The size, contents, and status of 
die 14 USTs is presented in Table 5. 

DEQ's Leaking UST Files include two files for tiie PSY. -

File No.26-89-166- DEQ's file contained information regarding USTs atrthe PSY: 
Berth 305 UST- The Port discovered petioleum contaminated Soil (PCS) during an 

August 1989 removal of a 12,700-gallon diesel UST near Berth 305 (UST # 2, 
Figure 5). A.pproximately 190 cubic yards of PCS were removed from the tank 
excavation and taken to St John's Landfill for disposal. No contanunation was 
detected in confirmatory soil samples and groundwater was not encountered 
during the cleanup. DEQ issued a No Further Action determination for the UST 
July 24,1992. 

Southwest Comer of Building 64 UST- The Port discovered PCS during an August 
1989 removal of a 1,000-gallon gasoline UST near the southwest comer of 
Building 64-(UST # 11, Figure 5). Approximately 30 cubic yards of PCS were 
removed from the tank excavation and taken to St John's Landfill for disposal. 
Confimatory soil samples were below DEQ's UST Matrix cleanup levels and no 
groundwater was encountered during the cleanup. DEQ issued a No Further 
Action determination for die UST July 24,-4992. ~ 

"UST Between Buildings 50 and 43- The Port discovered PCS during an August 1989 
removal of one 1,000-gallon diesel, one 2,000-gallon gasoUne and one 5b0-gallon 
gasoUne USTs located between B uildings 50 and 43. The three USTS were 
nested together in a single tank pit (USTs 6,7, and 8; Figure 5). .Approximately 
200. cubic yards of PCS were removed from the tank excavation and taken to St 
John's Landfill for disposal. No contamination was detected in confirmatory soil 
samples and groundwater was not encountered during the cleanup. DEQ issued a 
No Further Action determination for the USTs July 24,1992. 

Norfli Side of Building 4 UST- The Port discovered PCS during an August 1989 
removal of a 300-gallon diesel UST north of Building 4. DEQ issued a No Further 
Action determination for the UST July 24,1992. Confimatory soil samples were 
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below DEQ's UST Matrix cleanup levels and no groundwater was encountered 
during the cleanup. No PCS was removed during the tank decommissioning. 
DEQ issued a No Further Action determination for die UST July 24,1992. 

Southwest Comer of BuUding 10 UST- The Port discovered PCS during an August 
1989 removal of a 500-gallon diesel UST near the southwest comer of Building 
10 (UST #5, Figure 5). Approximatelyl2cubicyardsof PCS were removed from 
the tank excavation and taken to St John's LandfiU for disposal. Confimatory 
soil samples were below DEQ's UST Matrix cleanup levels and no groundwater 
was encountered during the cleanup. DEQ issued a No Further Action 
determination for tfie UST July 24,1992. 

UST Between Building 60 and the Lips Propellers FaciUty- The Port discovered PCS 
during an October 1989 removal ofa 10,000-gallon diesel UST and 250-gaIlon 
diesel UST located between Building 60 and UPS Propellers facility (UST # 9, 
Figure 5). The Port concluded the PCS was due to releases from the larger UST-
Approximately 228 cubic yards of PCS were removed from the tank excavation 
and taken to St John's LandfiU for disposal. Due to site constiaints, all of the 
PCS could not be removed. DEQ required additional investigation to define the 
extent of contamination because the high concentiations of the residual PCS (up 
to 50,000mg/kg TPH). Four consecutive quarters of groundwater monitoring 
were conducted, and no volatile aromatic hydrocarbons were reported. DEQ 
issued a'No Further Acfion detennination noting the pocket of contamination. 
DEQ noted that should site conditions change allowing access to the 
contamination, the Port is responsible for further evaluation of tiie remaining PCS 
and any cleanup necessary at that time. 

Ftle No. 26-93-6019- DEQ's file contained infonnation regarding one of two 20,000-
gallon #6-fuel oil USTs used as backup for-the Central Utility Building boiler. In 
April 1993 the Port (through their environmental consultant Hahn & Associates^ 
reported a release from the tank (UST #12, Figure 5). The release was discovered in 
the concrete vault over the manway access to the tank. The release was reported due 
to a leaking fitting in an oil retum Une. The Port estimated that approximately 35-
gaUons of product were released. Some of the product had pooled in the vaultand 
was removed, butisince the floor of the vault was not impemieable, some oil drained 
into the soU beneath the shallow vault 

After completinga subsurface investigation-to determine the extent of the 
contamination, the Port's consultants concluded that the PCS was Umited to the area 
immediately adjacent to the vault and was less than 7 cubic yards in volume. The 
Port concluded that tiie PCS did not pose an immediate threat to human health or the 
environment and did not impact groundwater. The Port recommended that since the 
PCS was inaccessible, that DEQ allow for "pocket in place" closure. 

Since DEQ did not consider the PCS inaccessible, the Department requested removal 
or risk-based closure. In January 1998 the Port's consultant completed a Tier 2 Risk-
based Conective Action (RBCA), and concluded that the site did not pose 
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unacceptable risk to human health or the environment DEQ rejected the January 
1998 RBCA largely because it was based on default parameters used in the ASTM 
RBCA guidance rather than DEQ's RBCA guidance. The most recent file element 
was DEQ's Febmary 1998 request that the Port perform additional cleanup, 
recalculate the RBCA values using the Department's values and methods, or select 
another approach for evaluating risk. Additional soil removal was performed by the 
Port at the end of 1998. The Port is preparing a report documenting this soil removal 
action for submittal td DEQ. 

3) Air Quality FUe 
In 1990 the Port was operating under a DEQ air quality permit (26-3224) at the PSY which 
limited emissions of volatile organic compounds (VOCs) from marine painting operations 
and boiler operation to 375 tons per year. Emissions estimates for 1986 and 1987 were 290 
and 260 tons respectively. The annual use bf paint is approximately 216,000 gallons. The 
boilers use over 50,000 gaUons bf residual oil and 7,9 x lO' therms of natural gas per year. 

Cascade General was issued a Titie V operating pennit effective July 1,1998. The permit 
covers 13 Emission Units and six Pollution Control Devices, emission Umits and standards 
are estabUshed in the permit for VOCs, particulate matter (PM and PMIO), hazardous air 
pollutants, chromium, and visible emissions. In addition, the permit estabUshes best 
management practices and monitoring requirements for operations at the PSIY. 

4) Water QuaUty File 
The most significant elements of this file include: 

NPDES Pennit- The PSY operates under NPDES Permit number 101393 issued to 
Cascade General. The permit was last issued in July 1996, last modified in August 
1997, and expires in June 2001. The pennit authorizes Cascade Generd to constract, 
instaU, modify and operate a wastewater collection, treatment, contibl, and disposal-
system and discharge to pubUc water adequately treated wastewater and stormwater 
only from the authorized discharge points listed in the permit and only in 
conformance with all the requirements, Umitations, and conditions defined in the 
pennit __ " 

The NPDES Permit covers eightflutfalls (or discharge points) at die PSY (Figure 4). 
Outfall 001- Discharges freated water from tiie BWTP. 
Outfall 002- Discharges treated stormwater and process water from the 

stormwater treatment system. 
Outfalls 003 and 004- Discharges untreated noncontact cooling wato: from ships 

in Dry Dock 4 at sally ports in dry dock. 
Outfalls 005 and 006- Discharges untreated noncontact coohng water from ships 

in Dry Dock 3 at sally ports in dry dock. 
Outfalls 007 and 008- Discharges untieated noncontact cooUng water from ships 

in Dry Dock 1 at sally ports in dry docks. 
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Besides the monitoring requirements, the NPDES Permit also includes several special 
conditions. The most significant of these special conditions include: 

• Annual update and continued appUcation ofBest Management Practices. 
• Afteroperationsona vessel, the dry docks shall be thoroughly cleaned before 

submergence. 
• Floating containment booms shaU be placed around all ships while 

transferring fuel in the shipyard. Permanent booms shall be installed on the 
inside of the most out-board pier pihngs and around all dry dock areas. 

• Sanitary wastes shall be discharged to the City of Portland municipal sewage 
system. 

5) SpiU File 
DEO SpiU No. D91-15- A pettoleum oil spill at Berth 314 of approximately 150-gallons was 

first observed and reported in April 1991. The Port authorized Chempro's immediate 
dispatch to contain and cleanup the spill. The Port also notified both DEQ and the Coast 
Guard. Chempra deployed containment booms and then collected the floating product 
with absorbent pads. Chempro completed their containment and cleanup work five days 
after the spiU was first reported. 

Based on the spiU file, the source of the spill was tmcertain but suspected to come from a 
stormwater outfall originating from the Northwest Marine Ironworks facility. The source 
of the petroleum oil was suspected to be waste oil from the Exxon Benicia which was 

~ being handled by Northwest Marine Ironworks. 

- In addition to events documented in DEQ's Spill File, the following spills were noted in 
Cascade General's July 1997 Integrated Contingency Plan: 

• April 9,1996 oil spiU from the stem of vessel at PSY during pumping of main engine 
lube oil sump. Approximately 15 to 25-galIons bf heavy black oil were spilled into 
the river. Approximately 1,300 pounds of oil-soaked absorbent pads and sweeps were 
disposed of at an approved faciUty and approximately 2,500 gallons of oily river 
water was transported to the BWTP of freatment. 

• —July 8,1996 oil spiU from ship baUasting without authorization. Approximately two 
gallons of hydraulic or gear oil were discharged to the river. The absorbent pads and -
sweeps were disposed^ at an approved disposal facility. — - — 

• September 3,1996 oil spill at vessel in Berth 314.' Approximately five to 10-gallons 
of oil were discharged to the river. The absorbent pads and sweeps were disposed of 
at an approved disposal facility. 

• On April 18, 1997 wastewater generated from cleaning a chain locker on a ship in Dry 
Dock 4 was discharged to the river. The volume of wastewater released is unknown. 
A boom was deployed and absorbent pads were used to absorb contained debris. 

6) Hazardous Waste File 
Cascade General is currentiy responsible for the management of hazardous waste generated at 
the PSY. Cascade General is classified as a Large Quantity Generator, and holds the EPA 
Identification Number ORD-180761934. Once wastes are generated at the PSY, they are 
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characterized, labeled, and moved to the hazardous waste storage shed. Cascade General also 
manages the hazardous waste generated by its private contractors. Hazardous wastes at the 
PSY are typically grit blasting, welding, stnface coating, painting and miscellaneous repairs. 

The most significant elements of DEQ's Hazardous Waste file include the following file 
elements: 

November 1992 Inspection- DEQ conducted an inspection in 1992 to determine the 
facility's compUance with DEQ Hazardous Waste Rules. DEQ noted that the 
majority of the hazardous waste generated by Cascade General at the PSY was from 
their painting operation. 

December 1992 Notice of NoncompUance- DEO issued a notice as a result of our 
November 1992 inspection listing a violation for improper hazardous waste storage. 

January 1995 Inspection- DEQ inspected West States, Inc. recently tenninated operation 
(ORD 173269788) at the PSY. 

January 1995 Notice of Noncompliance- DEQ issued a notice as a result of our January 
1995 inspection listing four violations for: no hazardous waste detennination, failure 
to label, and waste storage without a permit. 

July 1997 Cascade General Submittal- Cascade General submitted an Integrated 
Contingency Plan consisting of Spill Prevention, Containment, and Countermeasures 
Plan and a RCRA Contingency Plan. 

November 1997 Notice of Violation, Compliance Order, and Assessment of Civil 
Penalty- DEQ's action resulted from a July 1997 inspection of the Fuel Processor. 
facility in Portland. DEQ assessed a penalty against Cascade General of $14,500 for 
failure to make a hazardous waste determination and failure to properly manifest 
hazardous waste transported offsite for disposal. In the Compliance Order, DEQ 
required Cascade General initiate actions to correct any continuing violation and 
come into full compliance with hazardous waste regulations. 

April 1998 Cascade General's Updated BMPs-

PREVIOUS INVESTIGATION AND CLEANUP 
A nimiber of previous environmental investigations and cleanups were conducted for the Port's 
PSY. A review of the some of the more significant investigations and cleanups follows: 

1) Hahn & Associates' December 8.1989 Environmental Review. N Channel Avenue 
Fabrication Site- The purpose of the work was to inspect and assess various areas of 
environmental concem through observation, interviews, and review of regulations. Hahn 
concluded that a Umited amount of hazardous materials had been used onsite, and those 
hazardous materials were mostly petroleum hydrocarbons. Hahn recommended better dmm 
labeling and management Hahn recommended three areas of isurface soU staining be 
removed and verification samples collected. The three areas were located under aboveground 
storage tanks and at an oil storage shed on the south end of the site (Figure 6). 

2) DEO's June 1990 Preliminary Assessment- See REGULATORY HISTORY AND ISSUES 
in this memorandum. 
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3) Hahn & Associates' July 24.1990 Final Visit: Environmental Review. ARCO Alaska. 
Portland Fabrication Site- The purpose of the work was to inspect and assess site conditions 
after the cessation of ARCO's work. Hahn identified two additional areas of surface soil 
staining and an area of sand blast grit accumulation (Figure 7). 

4) Hahn & Associates' Mav 31,1991 Soil SampUng at Ballast Water Treatment Facility- Hahn 
reported that during the installation of a new sump at the BWTP, suspected pefroleum 
contaminated soil was encotmtered. The soil was characterized as diesel range hydrocarbons 
containing up to 4,300mg/kg TPH-D. On May 7,1991 approximately 10 yards of diesel 
contaniinated soil were excavated and disposed at the HiUsboro LandfiU. Apparently two 
confirmation samples were collected from the excavation walls and analyzed by hydrocarbon 
identification method (HCID). The two confirmation samples were non-detect 

5) Hahn & Associates' Febmarv 28. 1992 PCB Inventory and Disposal Recommendation- The 
purpose of the work was to inventory and develop disposal options for 25 electrical 
equipment pieces at Substation #1 near Building 60. Hahn collected and analyzed dielectric 
fluid, tar, wipe, and bulk soU samples. Hahn concluded the following: 

• 176 gallons of fluid and 3 cubic yards of concrete pad are PCB-containing (i.e., >500 
ppm PCB). 

• Greater than 3,000 gallons of fluid are non-PCB (i.e.", 1-44 ppm). Four cubic yards of 
soil are non-PCB containing (2.8- 5.4 ppm) and 5 cubic yards contain PCBs at 
concentiation less than 1 ppm. 

• One tar sample contains 1 ppm PCB, and the other samples were non-detect. 
• 60 gallons of dielectric fluid are non-detect 

Hahn reconunended reviewing DEQ's mles and EPA's PCB SpiU Cleanup policy. 

6) Hahn & Associates' Febmarv 28. 1992 Level II Environmental Assessment Soils 
Investigation- The purpose of the work was to assess soils in the vicinity of four 84,000 
gallon above ground storage tanks used to store diesel and oil in the BWTP to determine if 
previous activities had impacted soils. Hahn concluded that petioleum contaminated soils 
exists in the area, but there is no discernible plume direction. _ 

7) Hahn & Associates' August 21. 1992Hbetter Regarding Disposal of Oil and Stoddard Solvent 
Contaminated Soil- Hahn's letter (and attached Application for Disposal of Special Waste to 
the Hillsboro Landfill) did not include either 1) a location of where at the PSY the 
contaminated soil came from, or 2) any description of the investigation and cleanup of the 
contaminated soil. Hahn's appUcation was for the disposal of 80 cubic yards of contaminated 
soil. 

8) Hahn & Associates' October 30 .1992 Level H Environmental Assessment Soils 
Investigation- The piupose of the work was to assess soils in the vicinity of two hazardous 
waste storage areas after pefroleum contaminated soil was discovered in early 1992. The two 
waste storage areas are located on Figure 8. ^Hahn advanced six soil borings in the two areas 
and collected and analyzed soil samples for pefroleum hydrocarbons. Hahn concluded that 
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the pettoleum contaminated soils were restricted to surface and near-surface soil (i.e., less 
than 1-foot below ground surface). Hahn further concluded that the elevated levels of 
pefroleum hydrocarbons may be due to disseminated asphalt in the near-surface soils. 

9) Hahn & Associates' November 9, 1992 Investigation and Excavation of Contaminated Soils-
Tbe purpose ofthe work was to characterize, supervise the excavation and assist in the 
disposal of petroleum contaminated soil discovered during parking lot resurfacing north of 
BuUding 50 next to an on-site electrical substation (Figure 9). After characterizing the soils, 
nearly 70 cubic yards of contaminated soil were excavated to a depth of 5-feet below ground 
surface and transported to the Hillsboro LandfiU. Three confirmation samples were collected 
and analyzed for TPH and Stoddard solvent AU three confirmation samples were non-detect. 

10) Hahn & Associates' Mav 28, 1993 Soil Investigation. Tank 10 and Pipe Areas- The purpose 
of the work was to assist in the cleanup of two areas of petroleum contaminated soil in the 
BWTP. Hahn collected 20 soil samples in the vicinity of Tank 10 (12 characterization and 8 
confirmation samples) and 14 soil samples in the vicinity ofthe pipe area (8 characterization 
and 6 confirmation samples). Approximately 20 tons of contaminated sojl were excavated in 
the vicinity of Tank 10 and disposed of at HiUsboro Landfill. All confirmation samples were 
either non-detect or below 500ppm TPH. Approximately 46 tons of contaminated soil were 
excavated in the vicinity of the pipe area and disposed of at HiUsboro Landfill. AU 
confirmation samples were either non-detect or below 500ppm TPH 

IDHahii & Associates' March 31. 1994 Soil Remediation. Ballast Water Treahnent Plant- The 
purpose of the work was to assist with the characterization and excavation of pefroleum 
contaminated soil at the BWTP. The Port wanted to remediate known pefroleum 
contaminated soil at the BWTP before placing concrete beneath new above ground storage 
tanks scheduled to-be installed. Hahn oversaw the excavation and characterization of 50 
cubic yards of petroleum contaminated soil from the area. The contaminated soil was 
fransported to Rabanco Landfill in Washington for disposal. Hahn concluded that at least 
two areas of pefroleum contaminated soU still existed at the BWTP, and those areas were -
inaccessible due to the existence of large above ground tanks. 

12)EPA's November 1^94 Siterlnspection Report- In November 1994, EPA, througlTits 
confractor Roy F.Weston, hie. (Weston) conducted a non-sampling site inspection of the 
PSY. The objectives of the Site Inspection were to: - ~ 

• Identify potential sources of contamination at-Swan Island. 
• Determine the existence of significant migration pathways and human and/or 

ecological environmental targets. 
• Identify appropriate data to evaluate sources and migration pathways. 

Weston concluded the foUowing: 
• Historic dry dock and wastewater discharges are the most significant sources of 

contamination and there was potentially direct migration of contaminants to surface 
water. The main contaminants are Ukely metals and organic components of waste oil. 
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• No drinking water wells were identijHed onsite, and paving is expected to liinit the 
infiltration of contamination into the subsurface, reducing impacts to groimdwater. 

• The WiUamette River and associ^ed wetiands are the primary target for poUutants. 
Contaminant migration to the WiUamette has been confinned by direct observation 
and analytical data. 

• Most of the island is covered in concrete or asphalt Umiting exposure to potentially 
contaminated soil. 

• Pavement is expected to limit the transport of airborne particles and reduce 
volatilization in soils, minimizing the likeUhood of air migration. Sandblast 
overblow, although currently confroUed, has been identified as an air migration route 
in the past 

Weston advised that that there is evidence that past activities at the PSY have impacted the 
Willamette River. Fmther sampling of river surface water and sediment would confrnn and 
characterize contamination. 

13) CH2MHILL's Mav 1998 Portland Shipyard (PSY) Upland SampUng Results- The purpose of 
the work was to assess if historical or cunent activities resulted in the release of hazardous 
substances to upland soils at the PSY. An additional purpose was to assess if there is a 
conelation Ijetween constituents detected in river sediments near the facUity and constituents 
.detected in upland soils. Sample locations were selected based on historical and current 
activities in areas. SoU samples were collected from 16 soil borings at seven areas at the 
facility (Figure 10). 

Results from the seven areas are summarized as follows: 
N. Channel Avenue Fabrication Site- Five soil borings were advanced and soil sarnples 

were collected at 0-2^feet bgs and directly above the water table. The samples were 
apalyzedforTPH, PCBs, metals, and solvents. Three of the shjdlowsoiLsamples 
contained TPH in excess of 500mg/kg (up to 3010mg/kg). One ofthe shallow soil 
samples contained 49mg/kg arsenic and 0.1 mg/kg PCBs. None of the deep samples 
contained elevated analytes. 

Main Parking Lot- Two soU iJSnngs were advanced and soil samples vysre collected at 
0-2-feet bgs and directly above the water table. The samples were analyzed for TPH, 
PCBs, and metals. One ofthe shaUow soiFsamples contained 45 ImgAcg TPH. None 
of the other samples contained el&vated analytes. 

Tank Farm BWTP-One soU boring was advanced and soil samples were collected at 0-
2-feet bgs and directly above the water table. The samples were analyzed for TPH, 
PCBS, and metals. The shallow sample contained 0.05mg/kg PCBs and 569mg/kg 
TPH. The deep sample contained 0.4mg/kg PCBs and i030mg/kg TPH. 

Paint Shed/Blast Booth Area/Berth 313- Five soil borings were advanced and soil 
samples were collected at 0-2-feet bgs and directly above the water table. The 
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samples were analyzed for TPH, PCBs, and metals. One of the shallow soil samples 
contained 644mg/kg TPIL 

Substation 3 Area- One soil boring was advanced and soil samples were collected at 0-
2-feet bgs and directiy above the water table. The samples were analyzed for TPH, 
PCBs, and metals. None of the samples contained elevated analytes. 

BuUdings 43,50,80 Area (Steam Cleaning Basin)- One soil boring was advanced and 
soil samples were collected at 0-2-feet bgs and directly above the water table. The 
samples were analyzed for TPH, PCBs, and metals. The shallow soil samples 
contained 558mg/kg TPH. 

BuUding 10 and Grit SUo Area- One soil boring was advanced and soil samples were 
coUected at 0-2-feet bgs and directly above the water table. The samples were 
analyzedforTPH, PCBs, metals, and solvents. None of the samples contained 
elevated analytes. 

14) Port's July 1998 Portland Harbor Sediment Data Review- The Port reviewed DEQ's 1998 
Portland Harbor Sediment Study and other readily available sediment data firom the Portland 
Harbor, comparing the data to a range of conservative, effects-based screening levels from 
other regions. The report also included a comprehensive review of historic development of 
the harbor and a discussion of Portland Harbor hydrauUcs and sediment/contaminant sources 
and transport. - - -

The Port's key conclusion was that chemicals existing in Portiand Harbor sediments close to 
the contaminant sources have the greatest potential to cause adverse effects. The Port further 
concluded that contaminated sediments in Portland Harbor should be addressed as discrete 
sites rather than as one large site. — 

The Port recommended additional biological testing be conducted before further decisions are 
made regarding listing the harbor on EPA's National Priority List or any state lists. The Port 
recommended biological testing be used to^stablish a Hniform basis for addressing thê  
cleanup of sediments in the Portland Harboi\-The-PeiFtreconraiended DEQ take the lead in 

- the effort and DEQ seek to integrate sediment cleanup activities into a broader set of _ 
watershed restoration sfrategies_for the river. 

15) Port's fStrioUn Envirotimental Associates) November 11.1998 Portland Shipyard Sediment 
Investigation Data Report- The Port and Cascade General jointly fundeda sediment 
investigation conducted in the spring of 1998 in support ofthe Port's anticipated sale of the 
facility to Cascade General. Data from the investigation, along with existing sediment data, 
provide a relatively comprehensive characterization of the current distribution of chemicals in 
surface and subsurface sediments. 
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The sediment investigation had three objectives: 
1) Obtain data required to characterize surface and subsurface sediment quality in the 

vicinity of the PSY. 
2) Develop site-specific sediment quality criteria. 
3) Identify potential sources of sediment contamination. 

In support of their work, the Port and Cascade General reviewed the foUowing four 
previously completed sediment investigations: 

1) Port of Portiand Post Dredge Characterization Studies, 1992 and 1994 (Hartman 
Associates, iic. 1995). 

2) U.S. Army Corps of Engineers, 1997 (data only). Sediment QuaUty Evaluation, 
Columbia River Channel Deepening (River Mile 6.2-10.3). 

3) DEQ and EPA Region 10,1998 (data only). Site Investigation Portiand Harbor 
District of the Willamette River (Weston 1998). 

4) Cascade General, Inc. Environmental Report. Dames & Moore, Febmary 1998. 

Combining the spring 1998 sediment investigation with the four previously completed 
sediment investigations provided the Port and Cascade'General with the following database 
in the vicinity of the PSY: 

• • Surface bulk chemistry characterized at 94 locations. 
• The physical, geochemical, and biblogical features of near-surface sediments 

characterized using sediment profile imaging at 63 locations. 
• Variations in sediment characteristics and bulk chemistry with depth characterized at 

over 30 locations. 
• Sediment bioassays conducted at 57 locations. 
• Benthic surveys conducted at 13 locations. 

In the referenced report, the Port and Cascade General concluded tiie following: — 
1) Sediment Characteristics- Using physical, geochemical. and biological characteristics 

of the sediments in the vicinity of the PSY, the Port and Cascade General identified 
near-surface sediment regimes in the vicinity of the PSY. The four regimes are 
discussed in the ENVTRDNMENTAL SETTING section of tiiis memorandum. JThe 
Port and Cascade General also concluded that subsurface sediments in the vicinity-ef -
the PSY show-similar characteristics. A soft silt/clayjayer extends from the surface 
to an average depth of four to six feet, andis underlain by stiffer sandy and/or clay 
sediments Ukely representing the native river bottom. 

2) Sediment Chemistry- The database indicated the presence of chemicals in sediments 
assoiiiated with past and present PSY operations, as well as chemicals not associated 
with past or present PSY operations. Using three ofthe four sediment regimes 
discussed above, the Port and Cascade General concIude± 

• Willamette River side of the PSY- Sediments principally contain polynuclear 
aromatic hydrocarbons (PAHs) that may be associated with discharge from the 
BWTP and dry dock activities. 

• Dry Dock area- Sediments principally contain metals (e.g., TBT, copper, zinc, 
and nickel) associated with ship repair activities and lesser amounts of PAHs. 
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Data indicate these contaminants are present in the highest concenfration in 
the near-surface sediments immediately adjacent to the dry docks. 

• Swan Island Lagoon- Sediments are impacted with fewer chemicals associated 
with ship repair activities, and chemicals vary with location. Sediments 
principally contain PCBs, PAHs, and metals. The Port and Cascade General 
concluded that contaminant sources other than the PSY arc Ukely responsible 
for contributing to the contaminant load in Lagoon sediments. 

3) Biological Indicators of Ecological Risk- The results of the sediment bioassays 
conducted at over 52 locations in the vicinity of the PSY indicate that the sediments 
that have the potential for adverse effects are Umited in extent located near the 
shoreline in close proximity to potential sources, and are not entirely due to past and 
present operations conducted at the PSY. 

4) Site-Specific Sediment OuaUty Standards- The Port and Cascade General combined 
the referenced sediment database with data previously collected from the down-river 
McCormick & Baxter site and calculated sediment quality criteria in the form of 
apparent effect thresholds (AETs). AETs ares used to determine whether the 
concentration of a specific chemical in sediments may be harmful to sediment 
dweUing organisms. An AET is defined as the concenfration of a chemical above 
which a significant adverse biological effect always occurs in the data set used for 
their calclilation. AET values are generated for each chemical and type bf biological 
test The AET developed by the Port and Cascade General using PSY and 
McCormick & Baxter data are presented in Table 6. 

The Port and Cascade General concluded that considerable site characterization data are 
cunently available for the PSY, but the following three data gaps exist that need to be filled 
in future investigations: 

1) Bulk Chemistry of Surface Sediments- Several locations in Swan Island Lagoon need 
additional surface sediment bulk chemistry characterization. The sediments 
immediately underlying the dry docks were also not characterized. The Port and 
Cascade General recommended 5 to 10 additional surface sediment samples be 
collected. 

2) Bulk Chemistry of Subsurface Sediments- The vertical distribution of chemical 
concenttations needs further characterization. The Port and Cascade General 
recommended that 3 to 5 additional sedimerit cores be collected 

3) Bioaccumulation Potential- The Port and Cascade General recommended that 
bioaccumulation tests be conducted on TBT and potentially PCBs to assess potential 
risks to aquatic and human health. TTie Port and Cascade General recommended 
bioaccumtilation testing be conducted on two fieshwater species that are ecologically 
relevant to the Willamette River using sediments coUected from 5 to 10 locations. 

16) Bridgewater's December 23, 1998 Concepttial Site Model and RI/FS Concepmal Plan-
Portland Shipyard- Bridgewater presented a conceptual site model and a conceptual plan for 
an RI/FS work plan for the PSY in a December 23,1998 submittal to DEQ. Bridegwater's 
conceptual site model identifies potential sources of contamination, contaminant migration 
and exposure pathways, and human and ecological receptors. Bridgewater concluded that the 
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principal sources of contanunation are associated with ship hull and parts stnface preparation 
and painting, and ballast water freatment Bridgewater concluded that secondary sources of 
contamination are associated with general PSY operations (e.g., chemical storage and 
electrical substations). 

Bridgewater concluded'the following six areas in the upland portion; of the PSY contain 
contaminants above levels of concem: 

• Channel Avenue Fabrication Site- arsenic and TPH 
• BWTP- TPH, aromatic volatile organic compounds, PCBs and PAHs 
• Building 10- TPH 
• Paint Shed/Blast Booth Area/Berth 313- arsenic and TPH 
• BuUding 43.50.80 Area (Steam Cleaning Basin)- arsenic and TPH 
• Substation 1-PCBs 

Bridgewater concluded the following contaminants exist in the three sediment areas 
surrounding the PSY: 

• Willamette River Side of the PSY- PAHs and phtiialates 
• Dry Dock Area- metals. PAHs. and phthalates 
• PSY Side of Swan Island Lagoon- PCBs. metals, and PAHs 

Bridgewater also concluded that TBT is present in sediments in the vicinity ofthe PSY, 
especially near the dry dock area. 

Bridgewater's potential contaminantmigration and exposure pathways for the site are 
presented in Figures 11 and 12. - . 

17) Cascade General's (Aquatic Biology Associates, Inc.) Febmarv 12.1998 Bentiiic Invertebrate 
Community Study^ascade General contracted Dames & Moore to collect sediment samples 
from 16 locations in the vicinity of the PSY. Samples were coUected from nine locations in 
the main channel of the Willamette River from as far upriver as the Fremont Bridge (River 
Mile 11, Figure 2) to as far downriver as the railroad Bridge (River Mile 7, Figure 2). 
Samples were dso collected-from five locations in the immediate vicinity of the PSY. Two 
samples were archived; 

Bridgewater completed an analysis of the benthic commtmity smdy in a letteir report dated 
Febmary 22,1999 tided "Analysis of Portland Shipyard Benthic Community Survey Data", 
hi their analysis^ Bridgewater summarized the following: 

• Abundance- Benthic organisms exhibited a wide range of abundance, but the general 
abundance is low in comparison to other river and lake systems. Bridgewater 
concluded that one factor that contributes to low abundance of the benthic community 
is the presence of fine-grained, soft sediments in near-shore areas. 

• Community Diversity- The diversity of the benthic community iri the study area is 
also low. The benthic community is dominated by oligochaetes (61 to 91 percent of 
tofel abundance) and chironomids (5 to 29 percent of the total abundance). 
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Bridgewater also concluded that fine-grained, soft sediments also contributed to the 
lack of benthic diversity. 

• Sediment Physical Characteristics- Sediment around the PSY and in the Lagoon 
contained high amounts of sUt and clays, typically greater than 90 percent. Sediment 
in the main channel of the river were generally coarser in namre with less than 60 
percent silt and clay. Total carbon in secfcnents coUected near the PSY averaged 
about 2 percent. Bridgewater also concluded that periodic low dissolved oxygen 
events occur in the study area sediments. 

Bridgewater concluded that the available data from Cascade General's survey established 
benthic conditions in the vicinity of PSY. The presence of fine-grained sediments, 
moderately low total organic carbon concentrations, and low dissolved oxygen concentrations 
are factors that appear to contribute a low diversity and abundance of benthic species. It is 
unclear from the benthic community survey results vyhether or not the low abundance and 
number of benthic species can be attributed to historical activities conducted at the PSY, 
other nearby industrial facilities, and/or stormwater and combined sewer overflow discharges. 
Sediment toxicity tests conducted as part of the 1998 PSY sediment investigation found very 
Utile toxicity in the Hyalella azteca test and no toxicity in the chironomid test indicating that 
other factors may be regulating benthic community stmctare. 

SOURCES OF CONTAMINATION 
Potential general sources of contamination released from PSY activities include: 
1) Dry Dock and Berth Operations- Management practices implemented in the 1990's have 

largely reduced the amount of contamination released from dry dock and berth operations. 
However, past dry dock operations and berth operations have contaminated river sediment 
and possibly upland soil and groundwater. These dry dock and berth operations include: ship 
hull washing (dry docks only), abrasive blasting, painting, ship repairs and outfitting. The 
principal contaminants of interest resulting from these operations are metals, paints, and 
tributyl tin. The secondary contaminants of interest are petroleum hydrocarbons (e.g., waste 
oUs) and solvents. 

2) Upland Ship Repair Operations- Recently implemented management practices have also 
"reduced the amount of contamination possibly released from upland ship repair operations. 
However, past land op.erations have hkely contaminated-soil and possibly groundwater. 
These operations may include: abrasive blasting, surface preparation, painting, and 
machining/fabrication. Siuface preparation and painting are thought to have occuned mainly 
at Building 73 and the paint shed. The principal contaminants of interest resulting from these 
operations are metals, paints, pefroleum hydrocarbons, solvents, caustic solutions, and plating 
solutions and wastes. 

3) Wastewater and Stormwater Discharge- Recent management practices and permit 
requirements have reduced the amount of contamination released during discharge of 
wastewater and stormwater. However, past discharges have likely contaminated sediments 
and possibly soil and groundwater at the site. The original Ballast Water Treatment plant, 
and particularly the unlined ponds, have contaminated soil and possibly groundwater at the 
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PSY. The principal contaminants of interest resulting from wastewater and stormwater 
discharge are pefroleum hydrocarbons, metals, and phthalates. 

4) UST Releasesr Cunently only four USTs exist at the site. One 6,000-gallon gasoline and one 
6,000-gallon diesel USTs are located at the Card Lock facility near Building 63. Cascade 
General advises that the two USTs are modem double-walled fiberglass tanks that comply 
with EPA's recent requirements for USTs. The other two tanks at tiie PSY are 20,000-gallon 
stee! USTs that contain Bunker C. These two tanks are located near the CUB and serve as a 
backup fiiel source for the CUB boilers. 

The USTs are modem tanks that are not expected to leak. However, past releases from on-
site UST have contaminated soil and possibly groundwater at the site. The principal 
contaminants of interest associated with the USTs are pefroleimi hydrocarbons (motor fuel, 
heating oil, and waste oil and their associated primary constitoents BTEX and PAHs and 
possibly metals, PCBs, and solvents). USTs containing solvents also may have existed 
onsite. 

5) Surface Runoff- Recent management practices have reduced the amount of contamination 
released from surface mnoff However, past mnoff has likely contaminated sediments and 
possibly soil and groundwater at the site. The principal contaminants of interest associated 
surface mnoff are thetals, pefroleum hydrocarbons, polychlorinated biphenyls (PCBs), and 
paints. 

6) UtiUty Service- Utility service distributi\)n at the PSY may have resulted in contaminated soil 
and possibly groundwater and sediments. Contamination may have resjulted from Une leaks, 
spills, and other methods. The PCB-containing electrical equipment in on-site electrical 
substations are a particular concem. The principal~contaminants pf interest associated with 
utiUty services are PCBs andpefroleum hydrocarbons. _ 

7) Storage of Equipment Materials, and Waste- Contamination of soil and possibly 
groundwater and sediments may have resulted from the improper storage of equipment 
materials, and/or wastes. Spills may have resulted from improper management^Storage and 
inanagement of cfaeinicarwastes..sucb- as paint are a particular concem. Historic abrasive 
blasting material storage areas iriclude-Building 73, the"Grit HopperStaging area, and the 
Channel Avenue Fabrication site. The principal contaimnants of interest associated with 
storage are met̂ als, petroleum hydrocarbons, solvents, and paints. 

8) Contamination frbni Historic Operations- Contamination of soil, groundwater and sediments 
may have resulted from historic operations. The principal historic operation posing concem 
is the Kaiser Company's ship building during the 1940's. Potentially contaminated area 
include Building 4, the area north of Building 4, and the former shipways, The principal 
contaminants of interest associated with historic operations are metals, pefroleum 
hydrocarbons, PCBs, and solvents. 
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9) Potential Contamination in Dredged Fill Placed in Shipways and South End of Swan Island 
Lagoon- The Port filled the Kaiser Company's former shipways in the 1950's and early-
1960's with dredged materials. The origin, volume and quality of the dredged material is 
uncertain. The Port also used dredged materials to fiU the southern portion of Swan Island 
Lagoon in the 1960's, i970's and 1980's. The origin, volume and quantity of the dredge 
material is uncertain. 

HAZARDOUS SUBSTANCE CHARACTERISTICS 
DEQ considers an important distinction between Chemicals of Potential Concem (COPC) and 
Chetnicals of Interest (COI). COI are all the contaminants that could be present at the site 
resulting from past practices and activities and from suspected off-site sources of contamination 
impacting the site. COI are generally defined by knowledge of historical process, historical 
information regarding the site, and previous environmental investigations. COI are the 
comprehensive analytes targeted during site and contaminant characterization portions of the 
Remedial Investigation (RI). During the RI, all samples of environmental media are often 
analyzed for many or all COI until the site and contamination are both completely characterized. 

COPC can be identified from the list of COI once the site and contamination has been completely 
characterized. COPC are those COI detected at concenfrations exceeding either: I) acceptable 
risk-based levels based on the site-specific exposure pathways and contaminant tiansport 
pathways, or 2) legally appUcable or relevant and appropriate Federal and/or State regulations 
(ARARs). COPC are generally developed during the risk assessment 

Metals, pefroleum hydrocarbons and their constituents (i.e., polynuclear aromatic hydrocarbons 
and volatile aromatic hydrocarbons), volatile organic compounds, phthalates, polychlorinated 
biphenyls, tributyl tin, and asbestos are the primay COI at the PSY. 

Metals 
The following nine metals have been identified as COI based on historic operations and 
previous environmental investigations: antimony, arsenic, beryllium, cadmium, chromium, 
copper, lead, nickel, and zinc. When absorbed into the body, these metals can be toxic. The 
ions of certain metals have an exfraop^nary"chemical affinity for sulfur. Hence, when 
absorbed into the bloodsfream, they seek out and c^fbine with the sulfur present in certain (^. 
the body's cellular fluids. In-particular, metalsJend to alter enzymatic.and protein action in 
the body. Certain metals such as copper and zinc are essential to metabolism; yet,_exposure 
to aquatic organisms to these same elements at elevated levels can adversely affect 
development and heath, or even cause death. 

Total Petroleum Hydrocarbons (TPH) 
TPH compounds are a highly complex mixture of organic chemicals composed almost 
entirely of carbon and hydrogen. Gasoline range TPH is generally considered to have 
between four and 12 carbon atoms, while diesel contains 12 to 22 carbon atoms. Oil range 
TPH has an even greater number of carbon atoms. From a human toxicological standpoint,-
the most significant chemicals present in TPH are benzene and carcinogenic polynuclear 
aromatic hydrocarbons (cPAHs). 
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Benzene is a human carcinogen, but composes only a very minor portion of diesel range and 
oil range TPH. Benzene tends not to persist for long periods of time in the shallow 
subsurface due to its solubility and tendency to volatiUze and degrade. 

PAHs have low solubility in water and strongly partition to soil, sediments and organic 
material. PAHs show varying resistance to chemical, thermal, or biological degradation and 
tend to persist in the environment PAHs tend to be moderately to sfrongly immobile once 
released into the environment Eight of the 17 PAHs are carcinogens. PAHs can also cause 
non-carcinogenic harmful effects to hiraian skin, body fluids, and the body's system for 
fighting disease. The toxicity of PAHs to aquatic organisms varies from lethal to non-lethal. 
Non-lethal affects on aquatic organisms may include cell damage, mutagenesis, and narcotic 
effects. 

Volatile Organic Compounds (VOCs) 
VOCs have high vapor pressure that allows them to evaporate quickly. In general, VOCs 
tend tabe moderately or highly soluble in water, do not strongly partition to soils and 
sediments, and has a low tendency to bioaccumulate. 

Other than the aromatic VOCs associated with TPH (i.e., benzene, ethylbenzene, toluene, and 
xylene), the VOC most likely to be expected at the former Riedel site is trichloroethene 
(TCE). TCE is a synthetic chemical widely used as a solvent for metal degreasing operations. 
TCE is a nonflammable Uquid, evaporates easily, and has a sharp sweet odor. TCE is 
relatively resistant to biodegradation. 

Although TCE readily volatiUzes into the atmosphere, once the contaminant enters the 
subsurface it is expected to be mobile and persistent. Although high doses of TCE have been 
shown to cause cancer in laboratory animals, it is uncertain whether TCE is a human 
carcinogen. Exposures to elevated levels of TCE can cause liver and kidney damage. EPA's 
MCL for TCE in drinking water is 5ppb. 

Phthalates _ - _ 
Phthalates are a group of organic esters that have been used for over 50 years mainly as -
plasticizers. As plasticizers, phthalates-allow the production of plastic at low temperatues. 
thus preventing decomposition and corrosive gas production, while producing a tough, 
colorless plastic whose rigidity depends upon the quantity of piasticizer used. In addition to 
plastics, phthalates can also be found in a number of commercial products including 
cosmetics, insecticides, and aspirin. 

Phthalates generally enter the environment through industrial waste waster, from disposal 
sites, directiy from consumer products, and from binning plastics. Phthalates are moderately 
soluble in wrater, but tend to partition to soil and sediments. Phthalates can undergo 
biodegradation. Phthalates may bioaccumulate to some degree in aquatic organisms, but they 
are unlikely to biomagnify up the food chain. 
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Pentachlorophenol (PCP) 
PCP has been used extensively as a pesticide and as a wood preservative. PCP is manraade, 
and produces a very sharp characteristic odor when hot PCP is oiily sUghtiy volatile and 
sUghtly soluble. PCP is currentiy regulated as a restricted use pesticide. PCP is widely 
distributed throughout the environment, but is mainly released from treated woods or at wood 
treating faciUties. 

PCP is relatively stable in the environment, but can undergo biological transformation. PCP 
sfrongly partitions to soil and sediments under acidic conditions. 

_ Short term exposures to high levels of PCP can cause harmful effects in the hver, kidney, 
skin, blood, lungs, nervous system, and gasfrointestinal tract. Large doses of PCP can be 
fatal. 

Polychlorinated Biphenyls (PCBs) 
PCBs are a family of man-made chemicals that contain over 200 individual isomers of 
varying toxicity. Because they don't bum easily and are a good insulating material, PCBs 
have been used widely as coolants and lubricants in fransformers, capacitors", and other 
electrical equipment. The manufacture of PCBs in the United States stopped in the late 
1970's because of evidence that PCBs accumulate in the environment and may cause health 
hazards. Commercial formulations of PCBs enter the environment as mixtures consisting of 
a variety of PCBs and impurities. 

PCBs have low solubility in water and sfrongly partition to soil, sediments and organic 
material. PCBs have moderate to low volatility and tend to evaporate slowly. PCBs are quite 
resistant to chemical, thermal, or biological degradation andtend to persist in the 
enviroiiment. PCBs tend to be immobile once released into the environment. PCBs 
bioaccumulate and biomagnify in the ecological food web. 

Although adsorption to sohds and subsequent sedimentation may immobilize PCBs for a 
relatively long period of time in aquatic systems, redissolution (due to loss of aquatic phase 
as a result of, for example, volatilization and subseqtient release from sediriient) into the 
water cqlunm has been shown to occur in the environment Subst^tial quantities of PCBs 
contained in aquatic sediments can therefore-act as an environmental reservoir frx)m which 
PCBs may be released over a long period of time. 

EPA has determined that PCBs are probable human carcinogens. Animal experiments have 
shown that PCB mixtures produce adverse health effects including Uver damage, skin 
irritations, reproductive and developmental effects, and cancer. 

TributylTin 
Organotins are man-made pol^ ionic compounds containing one or more tin-to-carbon 
covalent bonds. Tributyl tin (TBT) is perhaps the most common organotin found in the 
environment The biocidal properties of TBT were first recognized in the 1950's and resulted 
in the formulation of a variety of products and applications. TBT is most commonly used as 
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a pesticide (slimicides, fungicides, bacterialcides, and algicides). TBT has been included in 
anti-fouiing paints since the 1960's and gained widespread appHcation on pleasure boats, 
large ships and docks in the 1970's and 1980's. 

hi the 1970's anti-fouling paints were found to cause detriiriental environmental impacts, and 
a number of countries began to impose use restrictions on TBT in the 1980's, including the 
US. The majoriways TBT can be expected to enter the envfronment include: 1) leaching 
from painted vessels and stmctures, 2) fiigitive paint and paint chips from vessel repair and 
dry dock facilities, and 3) TBT-contaihing ballast water releases. Once released into the 
aquatic environment, TBT tends to partition to sediment and biota. TBT tends to persist in 
the environment, especially in sediments and iti the absence of sunlight. 

The biological response of organisms to TBT can vary enormously. In addition to direct 
mortality, adverse impacts on a wide variety of aquatic organisms include reduced larval 
growth, sexual abnormalities, reproductive failure, gross morphological abnormalities, 
immune system dysfunction, nervous system disorders, and skin and eye disorders. The toxic 
effects of TBT to humans have not been well documeinted Occupational exposure in various 
incidents has led to dermatitis and the irritation of eyes and the respiratory fract 

Asbestos 
Asbestos is the name used for a group of six naturally occurring minerals made up of long, 
thin fibers. Asbestos fibers are very sfrong and resistant to heat and chemicals, which make 
them very stable in the environment. The properties of asbestos have led to extensive use in 
a wide variety of products. The most common exposure route for asbestos is inhalation. 

Exposure to asbestos can increase the chances of getting two types of cancer: cancer of the 
" lung tissue and mesothelioma (a cancer of the thin membrane that sunounds the lung and 

other intemal organs). Besides causing cancer, breathing asbestos can cause asbestosis, a 
slow accumulation of scar-Uke tissue in the lungs and the membrane that sunounds the lungs. 

CONTAMINANT MIGRATION PATHWAYS, EXPOSURE PATHWAYS. AND 
RECEPTORS _ _ -
Contaminant Migration Pathways 

Contaminant migration pathways are routes taken liy contaminants as they migrate away from 
the"source through environmental media. Considering the suspected potential sources of 

-contamination discussed previously in this memorandum, the foUowing principal 
contaminant pathways are suspected at the PSY: 

1) Above Ground Air and Surface Water Runoff- Above ground air- and surface water 
mnoff-related fransport of contaminant releases from site operations to the WiUamette 
River and to a lesser degree to upland soils. For example, overblow bf abrasive 
blasting material at dry docks, surface water runoff carrying spills or abrasive blasting 
material, or wind carrying contaminated surface soils or abrasive blasting material. 
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2) Infiltration of Precipitation and Surface Runoff- Contaminant migration due to 
precipitation and surface mnoff infiltrating and leaching through upland areas of 
surface and subsurface contamination. For example, rain infilfrating through 
contaminated soils in the BWTP. 

3) Direct Releases- Contaminant migration due to direct releases. For example, 
chemical spills flowing across the upland surfaces to the river and sediments or direct 
releases from the BWTP. 

4) Groundwater- Contamination migration due to either groundwater in contact with 
contaminated soil or contaminant releases infiltrating to groundwater. For example, 
contaminants from the unlined ponds at the former Ballast Water Treatment Plant 
migrating through the vadose zone soils to groundwater, and then to river sediment 
and the river via groundwater advection. 

5) Suspension or Dissolution of River Sediments- Contaminant migration due to the 
suspension and redistribution of contaminants or contaminated sediments by river 
water or by activities caused by man (e.g., boat tiaffic) or biota (e.g., aquatic 
organisms disturbing sediments). Contaminant migration due to dissolution of 
contaminants and advection by river water. 

6) Volatiles- Contaminant migration due to volatiles released from contaminated 
environmental media. For example, volatiles from UST releases migrating through 
vadose zone soils into on-site buildings. 

7) Biota- Bioconcentration and bioaccumulation in organisms and the resulting potential 
for transfer and biomagnification along food chains. 

Exposure Pathways 
Exposure Pathways for Human Receptors- Assuming the PSY remains an industrial faciUty 

in the future, the primary pathways for human exposure at and in the immediate vicinity 
__ ofthe PSY include: — _ _ 

• direct contact with either contanainated-upland soils or sediments, 
• irLcidental ingestion/inhalation of contaminated soils and possibly sediments, 
• incidental ingestion and/or dermal contaet with surface water contaminated by 

faciUty sources, 
• direct contact, inhalation of volatiles or particulates, and/or incidental ingestion of 

particulates from direct releases, 
• inhalation of volatiles and contaminated soil and/or groundwater and particulates 

from contaminated soils, 
• ingestion and/or other exposure to contaminated groundwater, and 
• consumption of aquatic species impacted by site contaminants. 

Exposure Pathways for Ecologiczfl Receptors- Assuming the PSY remains an industrial 
facility in the fumre, the primary pathways for ecological exposure include: 
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• direct Uptake of surface water and or sediments contaminated by faciUty sources, 
and 

• ingestion of aquatic or benthic organisms in the river by aquatic or tenestrial 
consumers or decomposers. 

Receptors 
Human Receptors- Assuming the PSY remains an industrial facility in the future, the primary 

human receptors include: 
• industrial site workers, 
• trench workers, 
• site visitors, 
• workers and residents in the vicinity of the faciUty, 
• subsistence fishers, and 
• recreational users of the river. 

Ecological Receptors- - Assuming the PSY remains an industrial facility in the futore, the 
primary ecological receptors include: 

• aquatic and benthic organisms in the river, and 
• terrestrial wildlife. 

DATA GAPS ^ 
Upland Data Gaps 

1) BWTP- Soil and suspected groundwater contamination associated with the BWTP. 
J Particularly the nature and extent of contamination associated with the former fitushing 

y ponds cunently in the footprint of BIdg 72. Suspected COI include, but may not be 
limited to TPH, PCBs, and metals. Historical research is first needed to better describe 
the layout, operation and environmental conditions at the old BWTP. 

2) N Channel Avenue Fabrication Site- Soil and potential groundwater contamination 
y associatedwithhistoricand ARCO fabrication activities. Suspected COI include metals, 

sand blast grit TPH and possibly solvents. 
3) Building 73- An accurate and comprehensive accounting of the operations and 
y environmental conditions"at Building 73T-Suspected COI include metals, TPH, and 

solvents. 
4) ̂ Building 4- An accurate and comprehensive accounting-of the operations and 

y environmental conditions at Building 4. Suspected COI include metals; TPH, and 
solvents. 

•5) USTs and Underground Heating Oil Tanks (HOTs)- An accurate and comprehensive 
O accounting of the status and environmental conditions of all former and present USTs and 

HOTs onsite. Suspected COI include TPH, but may include other chemicals such as 
glycol. 

/ 6 ) Paint Shed/Blast Booth Area/Berth 313- SoU and potential groundwater contamination. 
Suspected CQI include TPH, metals, PCBs, and solvents. 

J 7) Building 43.50. 80 Area (Steam Cleaning BasinV- Soil and potential groundvvater 
contamination. Suspected COI include TPH, PCBs, solvents and metals. '• 
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sy Electrical Substations- An accurate and comprehensive accounting of the status and 
environmental conditions at all former and present on-site substations. Suspected COI 
include PCBs and TPH. 

9) Old Boiler- Historical research needed to identify the location and environmental 
y conditions of the former boiler. Investigation may be necessary to verify the 

environmental conditions. Suspected COI are TPH. 
O 10) Outfall 002 and 003- What is the status and environmental conditions at the outfalls 

formerly named as 002 and 003 in an old NPDES permit? 
/11) Hazardijus Waste Storage Areas- An accurate and comprehensive accounting of the status 

and envfronmental conditions of the former and present hazardous waste storage areas. 
Q 12) Berth 305- An accurate and comprehensive accounting of the status and environmental 

conditions of the paint shed, dmm storage area, and catch basin in the vicinity of Berth 
305. Suspected COI include metals, TPH, and solvents. 

0 13) Berth 311- What is the status and environmental conditions at Berth 311. What is the 
status and envirormiental conditions associated with the UST decommissioning at Oregon 
Freightways east of Berth 311. 

Sediment Data Gaps 
1) Bulk Chemistry of Surface and Subsurface Sediments- Additional sediment samples are 

needed to further characterize the bulk chemistry of surface and subsurface sediments. 
The location and number of samples should be sufficient to supplement the existing data 
to achieve adequate and representative coverage in the vicinity of the PSY. 

y^ 2) Bioaccumulation Potential- Should bioaccumulation testing be conducted on suspected 
y COI present in sediments at the faciUty? 

3) Pre-1990 Dredge Spoils- Were most of the pre-1990 dredge spoils placed as upland fill at 
r ) Mocks Bottom, the south end of Swan Island Lagoon, and former on-site shipways? 

Were'the pre-1990 dredge spoils ever characterized? Are tiiere any outstanding 
environmental concerns with the dredge spoils? — 

/-J 4> Sand Blast Grit Composition- What was the general composition of sand blast grit prior 
to 1985? Are the EP Tox values presented in Table 4 representative of past and present 
abrasive materials? 

PRO.TECT SmA^TEGY AND RECOMMENDATIONS^ " _ 
The soil,^ediment and possible groundwater contamination at the PSY has been present for 
some time and does not appear to pose an imminent and increasing threat to human health or the 
environment. Therefore, no immediate emergency removal or interim remedial action is 
necessary at this time. 

Based on the existing environmental data, the contamination present at the PSY poses a risk to 
human health and/or the environment. Therefore a Remedial Investigation/Feasibility Smdy 
(RI/FS, OAR 340-122-080 tiirough -085) should be completed to provide tiie basis for selection 
of a remedial altemative and to resolve the data gaps identified in this memo. The purpose of the 
RI/FS includes: 

• Obtain sufficient data to characterize the f^ility, including such elements as: waste 
management history; geology and hydrogeology; cunent and reasonably anticipated 
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future land tise at the facility and sunounding properties; cunent and reasonably likely 
future beneficial uses of groundwater and surface water in the locaUty of the facility; and 
identification of ecological receptors and terrestrial habitats in the locality of the facUity. 

• Obtain sufficient data to complete the identification and characterization of the Ml namre 
and extent of the hazardous substances and impacted media at the faciUty, 

• Obtain sufficient data to complete the baseline human health and ecological risk 
assessment. 

• Obtain sufficient data to identify and aUow evaluation of potential remedial options. 

Specific recommendations to move the project forward and to fill the existing data gaps include 
the following: 

1) Prepare a Work Plan for an RI/FS- The RI/FS work plan can be largely prepared using 
Bridgewater's December 1998 conceptual plan. The RI/FS work plan should also address 
the data gaps presented in this File Review Memo. The upland portion of the RI/FS is 
relatively sfraight-forward and can be completed using Oregon Administrative Rules 
(OAR) 340-122-080 through 340-122-115 and published DEQ guidance. In addition to 
the referenced OARs and published DEQ guidance, the sediment portion of the RI/FS 
should also comply with Appendix G- Sediment Assessment Methodology (SAM) of the 
Portland Harbor Sediment Management Plan. The SAM describes the following two 
phases of the RI for sediments: 

Phase I-
-Define the namre and extent of contamination 
-Conduct effects-based (toxicity) ecological risk assessment 
-Conduct human health risk assessment (incidental ingestion and direct contact) 
-Determine sediment quality guideUnes 

Phase n 
-Conduct human and wildlife fish consumption (bioaccumulation) risk assessment 
-Conduct site-specific biota-sediment accumulation function 

2) Implement RI Work Plan-

Attachments: .' 
Attachment 1- Files Reviewed . -

Figure 1- Vicinity Map ~ 
Rgure 2-Boundaries of the Portland Harbor 
Figure 3- Site Vicinity Map 
Figure 4- Stonnwater System 
Figiire 5- PPS Y Underground Tank Locations 
Rgure.6-N. Channel Avenue Fabrication Site 
Rgure 7- N. Chaimel Avenue Fabrication Site 2 
Rgure 8- Former Norvac Waste Storage Area 
Rgure 9- Location Map, North of Building No. 50 
Figure 10- Soil Sampling Locations 
Rgure 11- Conceptual site Model for Potential Human Exposures 
Figure 12- Conceptual site Model for Ecological Exposures 

38 



Port of Portland, Portland Shipyard 
May 26, 1999 

Table 1- Historic Dredging Activities at the PSY (Portland Ship Yard) 
Table 2- Material Inputs and Potential Pollutant Outputs for the Shipbuilding and Repair Industry 
Table 3- Summaiy of Dry Dock Discharge Water and Sandblast Analysis 
Table 4- Summary of EP Toxicity Results from Used Sandblast Samples CoUected in 1985 and 1988 
Table 5-Registered USTs at PSY 
Table 6-PSY Site Specific Apparent Effects Thresholds (AETs) 
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Attachment 1 
Files Reviewed 

NOTE: DEQ Water Quality, Air Quality, Underground Storage Tank, Hazardous Waste, Solid 
Waste, and Cleanup files were extensively reviewed in the preparation of this memo. However, 
due to the quality and type of material contained in these files (conespondence, permits, 
newspaper cUpping, notes; etc.), they have not been referenced specifically. A^partial listing of 
reviewed documents is provided below in chronological order: 

June 1990, DEQ, Prehminary Assessment, Port of Portland Ship Repair Yard. 

November 1994, EPA (by Roy F. Weston), Site Inspection Report, Port of Portland- Swan 
Island, Portland, Oregon. 

Febmary 1997, Port of Portland, Notice of Site Assessment Review- Port of Portland - Ship 
Repair Yard.. 

April 1997, DEQ, Draft Site Assessment Program- Sttategy Recommendation. 

May 1998, CH2MHILL, Portland Shipyard Upland Sampling Results. 

May 1998, EPA (by RoyF. Weston), Portland Harbor Sediment Investigation Report. 

July 1998, Port of Portiand, Portland Harbor Sediment Data Review. 

October 1998, DEQ, Revised Site Assessment Program- Stiategy Recommendation. 

November 1998, Striplin EnvironmentalAssociates, Portland Shipyard Sediment Investigation 
Data Report. 

December 1998, Bridgewater Group, Conceptual Site Model and RIiTS Conceptual Plan-
Portiand Shipyard. . _ — _— -

March 1999, Bridgewater Group, Portland HarbofBenthic Commimity Survey Data Analysis. 
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Shipbuilding and Repair Industry Industrial Process Description 

Tab[eZ: Material Inputs and Potential PoUutant Outputs 
for the Shipbuilding and Repair Industry 

Industrial 
Process 

Material 
Inputs Air Emissions Wastewater 

Residual 
Wastes 

Surface 
Preparation 

Abrasives (stee! 
^ot , lead shot, steel 
grit, garnet, copper 
slag, and coal slag), 
detergents, solvent 
paint strippers and 
cleaners, and caustic 
solutions. 

Particulates (metal, 
paint, and abrasives) 
and VOCs from 
solvent cleaners and 
paint strippers. 

Wastewater 
contaminated with 
paint chips, cleaning 
and paint stripping 
solvents, surface 
contaminants, and 
oil residues from 
bilges and cargo 
taifc. 

Paint chips 
(potentially 
containing metals, 
tributyl-tin), spent 
abrasives, surface 
contaminants, and 
cargo tank residues. 

Metal Plating 
and Surface 
Finishing 

Platmg metals, 
cyanide solutions, 
cleaning solvents, 
rinse water, acid and 
caustic solutions and 
rust inhibitors. 

Metal mists and 
fiimes, and VOCs 
•from solvents. 

Rinse and quench 
water contaminated 
vrith metals, 
cyanides, acids, 
alkalies, organics, 
and solvents. 

Sludge from 
wastewater 
treatment, spent 
plating solutions and 
cyanide solutions, 
bath cleaoiBg 
residues. 

Painting Paints, solvents, and 
water. 

VOCs from paint 
solvents and 
equipment cleatiing 
solvents, and 
overspr^. ~ 

Waste equipment -
cleaning water and 
water wash spray 
paint booth sump 
water contaninated 
with paints and 
solvents. 

Leftover paint and 
solvents, waste paint 
and solvent 
containers, spent 
paint booth filters, 
and spent 
equipment 

Fiberglass 
Reinforced 
Construction 

Fiberglass, resin, 
solvents, curing 
catalysts, and wood 
and plastic 
reinforcing 
materials. 

VOC emissions 
released during 
construction 
^erations-and curing 
(e.g., styrene) «n?r~ 

_ -during cleaning witli_ 
solvents (eTg., acetone -
and methylene 
chloride). 

Little or no 
wastewater 
generated. 

Waste fiberglass, 
gelcoat, resin, 
unused resin that has 
exceeded its shelf 
life, spent solvent^, 
and used containers. 

Machining 
and Metal 
Working 

Cutting oils, lube 
oils, and solvents. 

VOC emissions from 
the use of cleaning 
and degreasing 
solvents. 

Wastewater 
containing solvents, 
emulsified 
lubricating and 
cutting oils and 
coolants. 

Waste cutting oils, 
lube oils, and metal 
chips and shavings. 

.Sources: Kura, Bhaskar, Typical Waste Streams in a Shipbuilding Facility, and U.S. EPA, Office of Research and 
Development. Guides to Pollution Prevention, The Marine Maintenance and Repair Industry. ^ -__ 



TMe, 1 
Historic Dredging Activities at the PSY 

Date 
1961 

1962 

1966 
1978 

1981 
— . 

1985 
' • • 

1992 . 

1993 
1994 
1995 

Dredged Area 
Berth A 

Berths 303, 304, 304 
PierC 

Turning (Lagoon to Berth 305) 
Dry Dock 4 

Dry Dock 3 
. . • 

Berths 301,302, 303, 304,305 

Berth 311 
DryDock4 
Dry Dock 1 

4>ryDock3 
Berth 311,309, 310 

Volume of Dredged Material 
Unknown . 
Dredged to 52 ft below CRD 
Unknown 
Unknown' 
Dredged to 57 ft below CRD 
Unknown 
135,000 cy 
Dredged to 65 It.below CRD 
Unknown 
Dredged to 54 ft below CRD 
Unknown 
Dredged to 30 ft below CRD -
Unknown 
95,000 cy . 
14,000 cy . . 
^ ,000 cy - _ -
Unknown — 

C R D " ColunAiz River datum 

•̂ <ft«A\ ^tr.-pllA/ £uV,Tcî AA^*.̂ t«.\ A s s o c / - i t s , l l / f / f&, "fcChJAMĴ  



Table^^—SummaTY of Dry Dock Discharge Water and Sandblast Analysis 

Analyte 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead _ • 

Mercury 

Nickel 

j Selenium 

Silver _ 

Thallium 

T i n ' • 

^Zinc -

Water Concentration Range 
(mg/L)' 

0.11 

• ND« 

0.04 - 0.48 

ND' 

ND" 

0.02-0.05 

0.034 - 0.93 

- 0.24 - 36.4 . 

0.05-0,1 • 

ND' 

0.01-0.03 

, ND° 

6.01 

". 0.05 . 

0.32 

0.01 - 0.58 

Sandblast Concentration 
Range (mg/kg)'' 

4.9-60 

22-96 

240 r 615.8 

^0.46 - 7.9 

1.4-7.2 

35-90 

2.477-17,000 

. 42,700-159,160 -

30 - 700 

0.28-_3.1 

14.8-40 . . 

1,2 

2.8 - 3.1 

- _ 13-20 

46-750 

- 1,120-8,100 

* mgA. - milligrams per litar •> parts per million 
~ mg/kg»millignarns per kilogram - parts per million - . 
° ND - Not detected In any sampi9._Jhe above ranges present the detected eGricentrations; some of ̂ e above 

analytes were jundetected'in certain years."" . =̂ =.: 
" "ffots:—TV single v«toa indicates that there was only one detect in tha raportinq permd orthatthere were muttfpla 

" detections at the same concentration^ ~ . • - — 
Aaalyses ara from years 1993,1992,1991,1988,1986, and 1985. 

Source: Hunt. 1994b -



Table 4 
Summary of EP Toxicity Results from Used Sandblast Samples 
CoHected in 1985 and 1988 

Metal 
Antimony 

1 Arsenic 
Barium 

BeryUium 
Cadmium 
Chromium 

Copper 
Iron 

i Lead 
Mercury 

' Nickel 
Selenium 

Silver 
Thallium 

Tin 
Zinc 

EP Tox Result (mg/L) 
<0.05 
0.015 

.1.0-0.54 
<0.05 

0.1-<0.05 
<0.1 
3.3 
0.21 

0.2-<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<1.0 
20.55 

RCRA Limit (mg/L) 
None 
5.0 

100.0 
None 

1.0 
5.0 

None 
None 
5.0 
0.2 

None 
1-0 ,- . 
5.0 

None . 
None 1 
None 1 



Table 5 
Registered USTs at PSY 
(Facility Number 392 and 496) 

UST 
Identification 

Number^" 
1 

11 
8 
9 

7 
14 
6 

15 (PSY-IA) 
16 (PSY-2A) 

PSY 15 
PSY-16 
PSY-17 

2 (PSY-18) 
5 (PSY-19) 

Installation 
Date 

5/66 
5/66 
5/76 
5/61 

5/76 
5/78 
5/78 
6/89 
6/89 

7 

7 

7 

. 7 

7 

Size (gallons) & 
Product 

3,000 gasoline 
1,000 gasoline 
2,000 gasoline 
10.000 fuel oil 

1,000 diesel 
? glycol 

500 diesel 
6,000 gasoline 
6,000 diesel 
500 gasoline 
100 gasoline 
250 diesel 

12,700 diesel 
500 diesel 

Status 

Removed 2/89 
Removed 10/89 
Removed 10/89 
Removed 10/89 

Removed 10/89 
Removed 3/92 
Removed 10/89 

Active 
Active 

Removed 8/89 
Removed 8/89. 
Removed 8/89 
Removed 8/89 
Removed 8/89 • 

Notes 

NFA 7/92 
NFA 7/92 
Conditional NFA 
7/92 
NFA 7/92 

NFA 7/92 
Card Lock 
Card Lock 

NFA 7/92 
NFA 7/92 

(1) UST Identification Number refers to UST Number in Figure 5 



Table S PSY Site Specific Apparent Effects Thresholds (AETs)..-

Metals (rag/kg) 

1 - _ 

LPAH{ugrtcg) 

r 

HPAH (ug/kg) 

-

Phthalates (ug/kg) 

— 

Other (ug/kg) 

-

Arsenic • 
Chiomiiun 
Copper 
Lead 
Mercuiy 
Nickel 
Silver 
Zinc 
Porewater TBT(tig/L) 

Naphflialene 
2-methyInaphthene 
Acenaphthene 
Acenaphthylene 
Aadiracene 
Fhiorenc 
Phenanathiene 

Diben2o(a,h)anthiacene 
total ben/ofhiotanliienes 
Bepzo(a)antbiancene 
Benzo(a)pyrene 
Benzo(g,h,I)perylenc 
Chiysene 
Fluoranthene 
Indeno{l,2,3cd)pyrenc •. 
Pyrene 

Bis(2-efliylhcxyl)phthalatc 
Butylbenzyl Phthalate 
Di-n-butyl phthalate 
Di-n-octyl phflialate 
Dimefliyl phtiialate 

Total PCBs 
Carbazole 
Dibenzofiiran 

Qiironomid 
• Bioassay 

>n 
>46 

>655 
>96.6 
>0.54 .. 
>31 
>33 
>683 

• • >11 

>148 
>54 
>90 
>25 

>429 
>285 

>1720 

>72 
>2270 
>1480 
>1630 
>854 

>2140 
>3600 
>889 
>4280 

>7590 
>280 
>116 
>413 
>58 

>394 
— 

>64 

Aiiq)hipod . 
Bioassay 

17 
>48 
397 

>96.6 
>O'M 

31 . 
>33 
>683 
7.2 

140000 
280 

100000 
2600 

41000 
96000 

210000 

870 
. 34000 
33000 
11000 

>21000 
39000 
130000 
2400 • 
85000 

3510 
-280 

116 
115 

"58 

>394 
1800 
204 

. Microtox 
Bioassay 

13 
>46 
397 

>96.6 
>0.54 -
"31 

1-1 
' 490 

7.2 

180 
24 
120 
120 
870 
180-
620 

56 
2500 
940 
1100 
1400 
2100 
2400 
760 

2400 

2220 
280 
116 
90 
i l 

>394 
140 -' 
41 

Lowest AET 
(LAhl) 

13 
• >46 

397 
. >96.6 

>0.54 . 
31 
1.1 

490 
7-2 , 

>148 
24 

>90 
>25 

>429 
ISO 

• 620 

• 56 1 
>2270 : 

940 1 
1100 
>854 • 
2100 
2400 
760 
2400 

2220 
280 
116 
90 • . 
21. 

>394 
~ 140 

41 1 



Table -Summary of Dry Dock Discharge Water and Sandblast Analysis 

Analyte 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Tin 

Zinc 

Water Concentralion Rar^e 
(mg/L)' 

0.11 

ND" 

0.04 - 0.48 

ND= 

ND' 

0.02 - 0.05 

0.034-0.93 

0.24 - 36.4 

0.05-0.1 

ND' 

0.01-0.03 

ND' 

0.01 

0.05 

0.32 

0.01 - 0.58 

Sandblast Concentraton 
Range (mg/kg)'' 

4.9-60 

22-96 

240 - 615.8 

0.46 - 7.9 

1.4-7.2 

35-90 

2,477 -17.000 

42,700 -159,160 

30 - 700 

0.28 - 3.1 

14.8-40 

1.2 

2.8 - 3.1 

13-20 

46 - 760 

1,120-8,100 

' mg/L = milligrams per liter« parts per million 
'' mg/kg = milligrams per kilogram = parts per million 
' ND - Not detected in any sampla. The above ranges present the detected concentrations; some of the above 

analytes were undetected in certain years. 
Note: A single valua indlcateis that there was only one detect in the reporting period or that there were multiple 

detections at the same concentration. 
Anises are from years 1993,1992, 1991,1988, 1986, and 1985. 

Source: Hunt, 1994b 
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POflTlAND HARBOR SEDIMENT OATA REVIEW 

TABLE 2 
Freshwater Criteria Summary 

Chemical 

Metals (mg/kg) 

Arseruc 
Cadmium 
Chromium 
Copper 
Lead 
IVIercury 
Nickel 
Silver 
2inc 
Organometallics (fJg/L) 
TBT (pore water} 
PCBs/Pesticides (fg/kg) 
Total PCBs 
Aldrin 
Chlordane 
DDT 
DDD 
DDE 
Dieldrin 
Endrin 
Heptachlor 
Heptachlor epoxide 
Lindane 
Mirex 
2,3,7,8-TCDD 
PAHs (ng/kg) 
Naphthalene 
Acenaphthylene 
Acenaphlhene 
Fluorene 
Phenanthrene 
Anthracene 
Ruoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(k)fluoranthene 
Ben20(a)pyrene 
lndeno(l ,2,3-c,d)pyrene 
Ben2o(g,h,i)perylene 
Diben2(a,h)anthracene 
Miscellaneous Organics 
Bls(2EH)phthalate 
Di-n-butylphthalate 
Phenol 

EC/Quebec 
Ontario LEL 

6 
0.6 
25 
16 
31 
0.2 
16 
0.5 
65 

-

70 
2 
7-
8 
8 
5 
2 
3 

~ 
. 5 

3 
7 

-

-
-
- . . 

~ 190 

560 
220 
750 
490 
320 
340 
240 
370 
200 
170 
60 

(l^g/kg) 

-
-
- • 

MEL 

7 
0.9 
55 . 
28 
42 
0.2 
35 

~ 
150 

-

'200 
2 
7 
9 
10 
7 
2 
8 

0.3 
5 
3 
11 

~ 

400 

-
~ 
-

400 

-
600 
700 
400 
500 

-
500 

-
-
~ 

-
-
-

Env. Canada 
TEL 

5.9 
0.6 
37 
35 
35 

0.17 
18 

-
120 

-

34 

-
4.5 
1.2 
3.5 
1.4 
2.9 
2.7 

-
0.60 
0.94 

-
-

- r " 

-
-
-
42 

-
110 
53 
32 
57 

-
32 

-
-
-

-
.-
-

S «|t/> </dUv 

Washington 
Lowest PAET 

19 
7.6 
70 
340 
240 
0.22 
39 
3.9 
500 

-

'21 

- ' 
-
~ 
~ 
-
~ 
-
-

260 

-
-

0.0072 

37,000 
1,900 
3,500 
3,600 

. 5,700 
2.100 
11.000 
9,600 

5,000 
7,400 
11,000 
7,000 
730 

1,200 
230 

635 
42 
48 

lt> -te> $cr^* . tA^ 

Range of 
Efiects Levels 

5.9-19 
0.6-7.6 
26-70 
16-340 
31-240 

0.17-0.22 
16-39 

0.5-3.9. 
65-500 

0.05-0.25' ' 

21-200 
2 

4.5-7 
1.2-9 

3.5-10 
1.4-7 
2-2.9 
2.7-8 
0.3 

0.6-260 
0.94-3 
7-11 

0.0072 

400-37,000 
1.900 
3,500 

190-3,600 
42-5,700 
220-2,100 
110-11,000 
53-9,600 
32-5,000 
57-7.400 

240-11,000 
32-7,000 
200-730 

170-1,200 
60-230 

635 
42 
48 

' Based on recent PSDDA guidance and personal communications with WDOE. 
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TABLE 2 
Freshwater Criteria Summary 

Chemical 

Metals (mg/kg) 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Silver 
Zinc 
Organometallics (iig/L) 
TBT (pore water) 
PCBs/Pesticides (fig/kg) 
Total PCBs 
Aldrin 
Chlordane 
DDT 
DDD 
DDE 
Dieldrin 
Endrin 
Heptachlor 
Heptachlor epoxide 
Lindane 
Mirex 
2,3,7,8-TCDD 
PAHs(pgAg) 
Naphthalene 
Acenaphlhylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Ruoranthene 
Pyrene 

Benzo(a)anthracene 
Chrysene 
Benzo(k)lluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-c,d)pyrene 
Ben2o(g,h,i)perylene 
Dibanz(a,h)anlhracene 

Ontario LEL 

6 
0.6 
25 
16 
31 
0.2 
16 
0.5 
65 

•-

70 
2 
7 
8 
8 
S 
2 
3 

-
5 
3 
7 

-

-
-

190 
560 
220 
750 
490 
320 
340 
240 
370 
200 
170 
60 

Miscellaneous Organics (iig/kg) 
Bis(2EH)phthalale 

" Di-n-butylphthalate 
Phenol 

--
~ 
-

EC/Quebec 
MEL 

7 
0.9 
55 
28 
42 
0.2 
35 

-
150 

. -

200 
2 

• 7 

9 

to 
7 
2 
8 

0.3 
5 
3 
11 

-

400 
- • 

-
-

400 

-
600 
700 
400 
600 

-
500 

-
-
-

-
-
-

Env. Canada 
TEL 

5.9 
0.6 
37 
36 
35 

0.17 
18 

-
120 

-

34 

-
4.5 
1-2 
3.5 
1.4 
2.9 
2.7 

-
0.60 
0.94 

- . 

-
-
-
-
42 

-
110 
53 
32 
57 

-
32 

-
-
~ 

-
-
-

Washington 
Lowest PAET 

— 
19 
7.6 
70 

340 
240 
0.22 
39 
3.9 
500 

-

21 

- • 
•• 
-
-
-. 
-
-
-

260 

-
-

0.0072 

37,000 
1,900 
3,500 
3.600 
5,700 
2,100 
11,000 
9,600 
5,000 
7,400 
11,000 
7,000 
730 

1,200 
230 

635 
42 
48 

Range of 
Effects Levels 

5.9-19 

0.6-7.6 
26-70 
16-340 
31-240 

0.17-0.22 
16-39 

0.5-3.9. 
65-500 

0.05-0.25' 

21-200 
2 

4.5-7 
1.2-9 

3.5-10 
1.4-7 
2-2.9 
2.7-B 

0.3 
0.6-260 
0.94-3 
7-11 

0.0072 

400-37,000 
1,900 
3,500 

190-3,500 
42-5,700 
220-2,100 
110-11,000 
53-9,600 
32-5.000 
57-7,400 

240-11,000 
32-7,000 
200-730 

170-1,200 
60-230 

635 
42 -
48 

' Based on recent PSDDA guidance and personal communications with WDOE. 
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PORTLAND HARBOR SEDIMENT DATA REVIEW 

above (along with some of the possibly usable data sets) could be combined to take a first 
look at criteria for Portland Harbor. Combined together, the McCorihick & Baxter and 
Portland Shipyard data would provide a fairly large data set (greater than the minimum 30 
to 50 samples) needed to calculate AETs and other types of standards. Areas encompassed 
within these two studies include nearshore, midchannel, and upstream areas, a 
comprehensive list of chemical analytes, and a wide range of concentrations. These data sets 
would be particularly useful if supplemented with bioassay data from a Phase II Portland 
Harbor Study, encompassing a larger geographic range (areas far upstream and 
downstream from the two facilities, as well as areas across the river, are not well-
represented in these data set. 

Because the McCorrrvick & Baxter data set was not available electronically, this effort was 
not undertaken for this report. However, a sense of where such effects levels may fall for at 
least some chemicals can be obtained from examining site-specific AETs developed during 
the course of the Portland Shipyard Sediment Investigation. Site-specific AETs were 
developed for chemicals with at least 30 detected values (see Table 3). AETs are reported for 
the Microtox and Hyalella bioassays, and the lowest AET is shown in the right-hand 
colurrm. Because the chironomid bioassay did not show toxicity atany of the stations, AETs 
could not be calculated for this test. 

^ 

TABLE 3 
AETs Calculated B.ased on Bioassays Conducted at the Portland Shipyard 

In 

Chemical 

Metals (mg/kg) 
Arsenic 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Silver 
Zinc 

Organics (ug/I^S) 
Anthracene 
Phenanthrene 
Benzofluoranthenes 
Benz(a)anthracene 
Benz(a)pyrene 
Benz(g,h,i)perylene 
Chrysene 
Fluoranthene 
lndeno(1,2,3-cd)pyrene 
Pyrene 
Bis(2-ethylhexyl)phthalate 
Butylbenzyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 

Hyalella ABT Microtox A t i Low/est AET 

Hl,Ooa 

13 1? 
>46X.4 
397 31*' 
>97>1<:-t 

>0.54 ^0.^^ 
31 ?l 
1.1 M 

443 H'̂ 0 

13 
>46 
397 
>97 

>0.54 
31 • 
1.1 
443 

429 t^S^iJ gj^j,429 
469 ^ y ^ ^ » 469 

>2,270j*iite-.25a? >2,270 
353 +*» f «0 353 

>1,630 i!?gr / / ^ >1,630 
186 i S e - ' ^ 186 
489 ^ ^'00 489 

>3,60(>i*c> 
222 ^ i " 
770 ?-tOO 

2,220 ?>W* 

>280 >22-» 

116 Ui 
110 llO 

>3,600 

222 

770 

2220 

>280 

116 

110 

A. /M«̂  Jftix AST L J 
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PORTUND HARBOR SEDIMENT DATA REVIEW 

TABLES 
Water Quality ol Combined Sewer Overllows 

Site ID 
Analyte (mg/kg) 

Conventional (mg/L) 

Total Suspended Solids 

Total Metals (mg/L) 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

Organics (ng/L) 

Acetone 

Ethylbenzene 

4-Methyl-2-pentanone 

Tetrachloroethene 

Toluene 
Xylene 

Monitored CSO* 

Min 

0.3 

ND 

ND 

0.047 

0.026 

0.024 

ND 

ND. 

ND 

0.14 

16 

.ND 

ND 

ND 

_ ND 

ND 

Max 

74 

1.6 

0.002 

0.093 

0.033 

0.036 

0.0005 

ND 

0.064 

0.17 

- • 

65 

33 

47 

5 

60 

200 

Source: CH2M HILL, et at. 1992 
•Qverflovi/s in three outfalls to the Willamette River vifere monitored 
before discharge point. Two storms were monitored. 

ND = Analyte nol detected 
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PORTLAND HARBOR SEDIMENT DATA REVIEW 

TABLET 
Chemical Concentration Ranges in Sediments Adjacent to Storm-Water Discharges in the Willamette River Near Portland 

Site ID 

Descriptive Location 

Type 

Analyte 
Total Metals (mg/kg) 
Arsenic 
Cadmium 
Chromium 
Nickel 
Copper 
Lead 
Zinc ._ 

PAHs (ug/kg) 
Benzo(a)anthracene 

• Benzo(a)pyrene 
8enzo(t>)tlooranthene 
Benzo{g,h,i)pety(ene 
Ben2o(k)fluoranthene 
Bis(2-ethylhexyl) phthalate 
Butylbenzyl phthalate 
Chrysene 
Fluoranthene 
lndenot1,2,3-cd)pyfene 
Phenanthrene 
Pyrene 

VOCs(fig/kg) 

1,4-Dichlorobenzerie 
Acetone 
Chlorobenzene 
Methylerie Chloride 
Tetrachloroethene (PCE) 
Toluene 
Total Xylenes 

Sitel a 

W. Bank between 
Riverplace and 

Hawthorne Bridge 

Residential/ 
Commercial 

Min 

2 
ND 
20 
13 
70 
ISO 
710 

-
ND 
ND 
ND 
ND 
ND 
3 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
3 

NO 
ND 
ND 

Max 

2 
2 
48 
17 

. 145 . 
420 
1540 

-
ND 
ND 
ND 
NO 
ND 
8 
5 

ND 
ND 
ND 
ND 
.ND 

ND 
ND 
ND 
4 

ND 
3 ' 

ND 

Sites". 

W. Bank, Front 
Ave. South of 

Fremont Bridge 

Commercial/ 
Industrial 

Min 

2 
ND 
28 
13 
42 
90 

210 

ND 
• - N D 

ND 
ND 
ND 
4 

- ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

Max 

4 
ND 
43 
26 

1610 
350 
420 

ND 
ND 
ND 
ND 
ND 
38 
ND 
ND 
ND 
ND -
ND 
ND 

20 
ND 
ND 
ND 
ND 
ND 
ND 

Sites" 

W. Bank, Front 
Ave. N. of Fire 
Bureau Dock 

Commercial/ 
Industrial 

Min 

ND 
. ND 

12 
ND 
20 
20 
620 

ND 
ND 
ND 
ND 
ND 
0.5 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

Max 

4 
ND 
30 
23 
75 

.100 
1750 

" N D 
ND 
ND 
NO 
ND 
6 
2 

ND 
ND 
ND 
NO 
ND 

155 
170 
30 
ND 
59 

2300 . 
ND 

Site 4* 

E.Ba ik. Swan 
Island Lagoon 

Commercial/ 
industrial 

Min 

2 
NO 
24 
22 
25 
20 
60 

ND 
ND 
ND 
ND 
ND 
NC) 
NO 
ND 
ND 
ND 
ND 
NO 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

Max 

3 
ND 
36 
26 
40 
38 
90 

ND 
ND 
ND 
ND 
ND 
1 

ND 
ND' 
ND 
ND 

_ ND 
0.5 

-
ND 
340 
ND 
18 
ND 
ND, 
ND 

Site 5' 

B. Bank, SL Johns, 
T4,N.ofPier2 

Industrial 

Min 

3 
ND 
16 
15 

- 10 
lO
SO 

0.25 
0.5 
0.5 
ND 
0.25 
ND 
ND 
0.5 
0.5 
0.5 
ND 
0.5 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

Max 

5 
4 

142 
41 
150 
160 
680 

17 
19 
21 
9.5 
12 
38 
3 
19 
28 
17 
12 
23 

ND 
ND 
ND 
10 
ND 
600 
185 

Source: Port of Porfland. Chemical Characterization of Sediments Adjacent to Stomh-Water Discharges in the Willamette River Near 
Portland. 1995. 
Note: Concentrations are estimated based on available graphs 
^ Based on 4 samples collected at 12 ft. Intervals downstream ol discharge point. 
" Based on 6 samples collected al 12 ft. intervals downstream of discharge point 
' Based on 7 samples coilected at 12 ft. intervals downstream of discharge polnt 
" Based on 7 samples collected at 12 tt. intervals downstream of dischargepoinL 
' Based on 5 samples collected at 12 tt. intervals downstream of discharge point 
ND = Analyte not detected ' . ' 
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DDT Concentrations in Willamette River Sediments 
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•• Approximate sample location. Numbers correspond to Sample * 2223- X. 
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. HAI Project 
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MBV 

199:! 
• B ; M 

HAHN & ASSOCIATES, INC. 

ENVIRONMENTAL MANAGEiMENT 
434 NW SIXTH AVENUE. SUITE 203 
PORTLAND. OREGON 97209-3600 

503/796-0717 

SITE MAP • Tank 10 

PortUnd Ship Yard 
Port ofPortland 

Portland. Oregon 
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HAI Project 
#222.3 

May 
1993 
BJM 

Tank 10 

T 
# = Approximate sample location. Numbers correspond to Report Sample # 2192-X. 

HAHN & ASSOCIATES, INC. 
ENVIRONMENTAL MANAGEMENT 

4 3 4 N W SIXTH AVENIFE. SUITE 203 
PORTLAND, OREGON 97209-3600 

503/796-0717 

SITE MAP - P ipe Area 

Portland Ship Yard 
Port ofPortland 
Portland. Oregon 
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TABLE 2 

Soil Sample Analytical Results - Pipe Area Samples 
(Samples obtained by Hahn and Associates, Inc^ 

between O c t 1992 and Feb. 1993) 

5555 Channel Blvd. 
Portland, Oregon 

^^e-
CO 

t 

COCSamplcID 
Ntimber 

1-1-10/92 
1, 4-2-10/92 

2-1-10/92 
2-2-10/92 
3-1-10/92 
3-2-10/92 

' -4-1-10/92 
4-2-10/92 

1-2192-92123 
2-2192-92123 
3-2192-92123 
4-2192-92123 

2223-932202-23 
2223-932202-24 

Report 
Sample ID 
Number* 

2192-01 
2192-02 
'2192-03 
2192-04 
2192-05 
2192-06 
2192-07 
2192-08 
2192-09 
2192-10 
2192-11 
2192-12 
2192-13 
2192-14 

Date 
sampled 

10/6/92 
10/6/92 
10/6/92 
10/6/92 
.10/6/92 
10/6/92 
10/6/92 
10/6/92 
12/3/9i2 
12/3/92 
12/3/92 
12/3/92 
2/22/93 
2/22/93 

Depth-bgs 
(section) 

1 (east) 
2 (east) 
1 (east) 
2 (east) 
1 (east) 
2 (east) 
1 (west) 
2 (west) 
2 (east) 
2 (west) 
Soil pile 
Soil pile 
4 (west) 
2 (west) 

Regulatory standard 

concentrations in parts per million (ppm) | 
TPH 

(EPA418.1) 

280 
-. 

84 
-

27,000 
870 

4,100 
2,400 
ND 

6,100 
59,000 
24,000 

98 
53 

500** 

PCBs 

(EPA 8080) 

-
-
-
-
- • • • 

-

- - ^ • 

-
• -

• -

0.38 
ND 

-" 
-

..- ND 

Notes: 
' COG = Chain of custody 

bgs = Below. Ground Surface (in feet) 
TPH = Total Petroleum Hydrocarbons 
fcPA = Environmental. E*rotection Agency 

PCBs = polychlorinated biphenyls 
- = not analyzed 

ND = Not Detected above analytical detection limit 
Constituents that were not detected are not shown in this table. 
Analytical methods and chain-of-ciistody referenced in the Pacific Enviromental 
Laboratory, Inc laboratory report. 

* = Report Sample ED number is used to standardize the COC Sample ID numbers for the lepoi 
Different COC Sample ID Numbers wer used because some samples 
were initially obtained under another project number. 

**= TPH cleanup standard based on Level 2 Underground Stroage Tank Soil 
Matrix Clean-up Standard (Oregon Administrative Rules 340-122-305 to 360) 

RAI Project # 2223 

28-Mav-93 

P 



TABLE I 
Soil Sample Analytical Results - Tank 10 samples 
(Samples obtained by Hahn and Associates, Inc., 

between Nov. 1992 and March 1993) 

5555 Channel Blvd. 
Portland, Oregon 

A 

4̂  
? o ^ 
CO j 

Sample 
Number 

1 (**) 

2223-110592-01 
2223-110592-02 
2223-110592-03 
2223-110592-04 
2223-110592-05 
2223-110592-06 

1 2223-110592-07 
2223-110592-08 
2223-110592-09 
2223-110592-11 
2223-110592-16 
2223-110592-17 
2223-921202-19 
2223-921202-20 
2223-921202-21 
2223-932202-22 
2223-930305-25 
2223-930305-26 
2223-930305-27 
2223-930317-28 

Date 
sampled 

1V5/92 
11/5/92 
iy5/92 
11/5/92 
11/5/92 
11/5/92-
11/5/92 
1^5/92 

11/5/92 
11/5/92 
11^5/92 
1^5/92 
12/3/92 
12/3/92 
12/3/92 
2/22/93 
3/5/93 
3/5/93 
3/5/93 

3/17/93 

Depth-bgs 
(section) 

0 (west) 
1 (west) 
2 (west) 
3 (west) 

3.5 (west) 
0 (west) 
1 (west) 
2 (west) 

2.5 (west) 
0 (south) 
0 (east) 

0.5 (east) 
1 (south) 
2 (west) 
3 (west) 

2.5 (south) 
3.5 (south) 
4,6 (south) 
5.5 (south)-
5.5 (south) 

Regulatory standard 

concentrations in parts per million (ppm) 
i . TPH 

(EPA 418.1) 

10,000 
210 

2,400 
-
-

14,000 
120 
200 

-
40,000 
59,000 
24,000 
3,200 
480 
300 

1.000 

650 
ND 
ND 
ND 

500^ 

Volatile Organic 
Compoimds 

[ (EPA 8240) 

-
-
-
-

," 
-
-

. -
ND 

- . .. 

Compound 
Dependent *** 

PCBs 

(EPA8080) 

0.78 

-
- ' 

0.69 
. . 

-
-

1.2 
-
-. 
- . 
-
-
-
-

ND 
. - • 

1 

ND , 

TCLP 
Metals 

(EPA 1311) j 

' 
- • 1 

1 
j 

- , 
- . ' 
-
-
-. 

NDR 

1 
1 

" 
. 1 
, 1 

1 1 
1 
1 

Compound 1 
Dependent t 

HAl Project Xo. 2223 

28-May.93 
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WILLAMETTE RIVER 
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Figure 1. Site Map 
Arco Alaska, Inc. 
Portland Fabrication Site 
BlOO >r Channel Avenue 
PortIa.id, Oregon 
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Figure 2 Site Map 
Arco Alaska, Inc. 
Portland Fabrication Site 
510ON Channel Avenue 
Portland, Oregon 



Tel 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact: Ed Barrow/Ken Swingle 

Substation/Site: 

Transfomier No.: 

Dry Dock 3 

16121-1 

Mantifticturer: Sierra 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total C<Hnbustibies 

Total Gas 

OIL Q U A U T Y 

Dlelecblc Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific GravHy 

OPERATING CONDITIONS 

Amble ntTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

9/11/01 

0 

6 

3 

2 

1 

271 

3000 

14222 

633S2 

283 

80888 

43.8 

10.3 

0.006 

42.3 

1 

Pass 

0.876 

70F 

36C 

0 

ok 

ACT) 

8/24/00 

0 

8 

9 

5 

2 

463 

2522 

10690 

46353 

487 

60062 

41 

4 

0.008 

36 

L1.5 

Pass 

0.882 

80F 

30c 

-1 

ok 

Dale: 

Report by 

Class: 

MVA: 

GaUons: 

PCB's cert 

%imp. 

ACTI 

S/25/99 

0 

2 

1 

1 

0 

167 

1597 

18258 

64501 

170 

84526 

51 

5 

0.002 

38 

L1.0 

Pass 

0.887 

36 

.0.5 

9/25/01 

KH 

1 

415 

non 

GAS DIAGNOSTICS 

Rogers Ratio 

Ceilutose Ratio (C02/C0) 

lEEBANSI (CS7.104-1991) 

COMMENTS 

apply nitrogen 



Tc2 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5655 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ed Barrow/Ken Swingle 

SubstationfSite: Dry Dock 3 

Transformer No.: 16745-1 

BAanufacturer: S i ^ ra 

Voltage: 12470/480 

Date: 

Report by 

Class: 

NIVA: 

Gallons: 

PCB's 

% Imp. 

9/25/01 

KH 

1.5 

327 

cert, non 

Methane 

Ethane 

Carbon IVhinoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

1 Water in FluM (ppm) 

A d d Number (mg KOH/g) 

Interfadal Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbienlTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Ro£|6rs Ratio 

Cellulose Rafio (C02/C0) 

S 

1 

606 

5669 

3488 

68303 

682 

68142 

44.S 

16.3 

0.008 

37.6 

1 

pass 

0.8755 

70F 

54C 

-1 

ok 

IEEE/ANSI (C57.104-1991) retest quarterly 

COMMENTS 

a ppiy nitrogen 

12 

2 

817 

4774 

6444 

45159 

889 

57266 

48 

16 

0.011 

35 

L1.5 

pass 

0.883 

80F 

45c 

-1.5 

ok 

1 

0 

435 

3862 

8625 

S86S8 

4S0 

71595 

39 

4 

0.005 

33 

L1.0 

pass 

0.882 

50c 

•1 



Tc3 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5S55 N Channel Blvd. PDX 

503-247-1667 

Contact Ed Barrow/Ken Swingle 

Substation/Site: 

Transformer No.: 

Dry Dock 3 

16121-3 

Manu^cturer: Sierra 

Vcdtage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Mtethane 

Ethane 

Cart>on Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual InspectkHi 

Specific Gravity 

OPERATING CONDITIONS 

Ambie ntTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

9/11/01 

16 

53 

472 

177 

53 

282 

2846 

11160 

57721 

1063 

72780 

40 

22.2 

0.008 

39.1 

1 

Pass 

0.8754 

70F 

35C 

0 

ok 

ACTi 

8/24/00 

23 

60 

463 

161 

103 

489 

2660 

10060 

46183 

1319 

60122 

32 

22 

0.005 

36 

L1.5 

Pass 

0.884 

80F 

30c 

-1 

ok 

Date: 

Report by 

Class: 

MVA: 

GalhMis: 

PCB's 

% Imp. 

ACTi 

8/25/99 

0 

10 

80 

34 

6 

220 

1625 

16273 

64986 

350 

83135 

48 

18 

0.003 

35 

L1.0 

Pass 

0.877 

35c 

0 

9/25/01 

KH 

1 

415 

cert, non 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEOANSl (C57.104-1991) retest quarterty 

COMMENTS 

This unit is a concern. Apply nitrogen. Consider inspection and servicing. 



Tc26 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contact' 

Substation/Stte: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (KV) 

Water In Fluid (ppm) 

Add Number (mg KOH/g) 

Interfacial Tens.{dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

Cascade General Shipyard 

5656 N Channel Blvd. PDX 

503-247-1667 

Ed Barrow/Ken Svtringle 

32-1 

79F83S 

Elect. Tech 

11400/480 

JACO 

9/11/01 

1 

4 

34 

11 

5 

84 

1044 

79 

42924 
139 

44186 

37.8 

26.5 

0.042 

34 

6.5 

Pass 

0.8775 

70F 

SOC 

0 

HIGH 

ACTi 

8/24/00 

2 

3 

72 

8 

17 

180 

1348 

11213 

41374 

282 

64217 

39 

19 

0.047 

27 

G8.0 

Pass 

0.894 

80F 

50c 

1.5 

Ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACT! 

8/25/99 

0 

3 

42 

1 

3 

76 

1132 

14614 

48525 

125 

64396 

44 

19 

0.038 

28 

L5.0 

Pass 

0.888 

4Sr 

2 

9/25/01 

KH 

2.5 

488 

rtemp 

6.4 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

LEAK @H3 GASKET 

UNITS NEEDS PRESSURE 



Tc27 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 55SS N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ed Barrow/Ken Swingle 

Substation/Site: Sub4-S 

Transformer No.: 78F6706 

Manufacturer Elect. Tech 

Voltage: 12470/480 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Nund>er (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specinc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSI (C57.104-1991) 

COMMENTS 

JACO 

9/11/01 

0 

4 

2 

9 

11 

66 

1217 

62 
32068 

92 

33439 

38.7 

21.3 

0.025 

37 

6 

Pass 

0.883 

70F 

380 

0 

ok 

ACTI 

8/24/00 

0 

12 
9 
17 

19 

243 
2S94 
4640 
4640 
300 

50838 

39 
12 

0.029 

29 

G8.0 

Pass 

0.899 

80F 

35c 
0 
ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/25/99 

0 

4 

1 

S 

4 

117 

2384 

2316 

53131 

131 

57961 

46 
27 

0.029 
28 

L5.0 

Pass 

0.899 

9/25/01 

KH 

0.33 

176 

rtemp 

6.1 

35c 
0.5 
Ok 

apply nitrogen 



Tc29 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard 

Address: 5565 N Channel Blvd. PDX 

Phone: 603-247-1667 

Contact: Ed Barrow/Ken Swingle 

Substation/Site: Sub 4-2 

Transformer No.: 7916702 

Manufacturer: Elect. Tech 

Voltage: 12470/480 

Lab Used JACO ACTI 

DISSOLVED GASES PPM 9/11/01 8>24i00 

Oate: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/26/99 

9/26/01 

KH 

0.33 

176 

rtemp 

5.1 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Cartwn Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSI (C57.104-1991) 

COMMENTS 

0 

2 

1 
7 

9 

42 

577 

77 

32264 

61 

32969 

44.9 

17.8 

0.025 

32.6 

5.5 

Pass 

0.8835 

70F 

18C 

0 

ok 

apply nitrogen 

0 

0 

2 

2 

3 

92 

1005 

10084 

41027 

96 

52215 

32 

14 

0.02 

26 

L5.0 

Pass 

0.892 

80F 

35c 

0 

ok 

0 

1 

0 

0 

0 

38 

922 

4099 

42245 

39 
47305 

50 

21 

0.02 

39 

L5.0 

Pass 

0.896 

35c 

0.5 

ok 



Tc30 

ENGINEERED SUBSTATION SERVICES INC. | 

^ ^ - y 
'̂ l>^-^ 

1^ - ^ ^ M 

1131 SE 2nd Ave. 
Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Ac^ lene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Add Number (mg KOH/g) 

Interfocial Tens.(dynes/cm) 

ASTM color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/XmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI {C67.104-1991) 

COMMENTS 

5565 N Channel Blvd. POX 

503-247-1667 

Cd Barrow/Ken Swingle 

Sub 4-4 

79F6704 

Elect. Tech 

12470/480 

JACO 

9/11/01 

0 

0 

2 

1 

1 

6 

113 

2 

1423 

9 

1542 

37.8 

19 

0.028 

38 

5.S 

Pass 

0.8826 

70F 

38C 

0 

ok 

apply nitrogen 

ACTI 

8/24/00 

3 

7 

96 

17 

21 

326 

2730 

4460 

43393 

470 

51053 

38 

9 

0.022 

29 

L5.0 

Pass 

0.895 

80F 

36c 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/25»9 

0 

4 

26 

7 

6 

251 

2011 

3101 

64046 

294 

69452 

41 

23 

0.018 

31 

LS.0 

Pass 

0.889 

35c 

O.S 

Ok 

9/2S/01 

KH 

0.33 

176 

rtemp 
5.1 



Tc31 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ed Barrow/Ken Swingle 

Substation/Site: Sub 4-11 

Transformer No.: 79F6701 

Manufacturer: Elect. Tech 

Voltage: 12470/480 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

JACO 

9/11/01 

0 

15 

5 
16 

14 

113 

2727 

70 

47808 

163 

50768 

30 

22.4 

0.02 

33.9 

6.5 

Pass 

0.886 

70F 

40C 

0 

ok 

ACTi 

8/24/00 

0 

22 

19 

28 

21 

262 

3118 

4220 

43362 

372 

52072 

34 

8 

0J02 

28 

G8.0 

Pass 

0.897 

80F 

3Sc 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/25/99 

0 

10 

3 

5 

2 

145 

2688 

1774 

47864 

165 

52491 

39 
14 

0.021 

31 

L6.0 

Pass 

0.892 

35c 
0.6 
Ok 

9/25/01 

KH 

0.33 

176 

rtemp 
6.1 

COMMENTS 

apply nitrogen 



Tc32 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ed Barrow/Ken Swingle 

Substation/Site: Sub 12-2 

Transformer No,: 79F67112 

Manufacturer: Elect Tech 

Voltage: 12470/480 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 
Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dyne5/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

ACTI 

9/11/01 

0 

4 

4 

S 

4 

93 
604 
67 

38646 
110 

39427 

42.9 
27 

0.042 
32.7 

6 
Pass 
0.882 

rOF 

45C 

0 

ok 

ACTI 

8/24/00 

0 

6 

10 

4 

1 

194 

710 

5171 

50162 
215 

56258 

35 
8 

0.023 
26 

G8.0 

Pass 

0.899 

80F 

40c 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/25/99 

0 

9 

1 

0 

0 

49 

666 
6767 

47613 

59 
55096 

37 

20 

0.034 

29 

L6.0 

Pass 

0.888 

40c 

0.5 

ok 

9/25/01 

KH 

1 

316 
rtemp 

5.5 

COMMENTS 

apply nitrogen 



Tc33 

ENGINEERED SUBSTATION SERVICES INC. | 
i ? n 

y 
M 
^ t m 

Customer: 

Address: 

Phone: 

Contact: 

Substatton/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carl>on Monoxide 

Cartion Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Add Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 1 

Cascade General Shipyard 

5S55N Channel Blvd. POX 

503-247-1667 

Ed Barrow/Ken Swingle 

Sub 4-3 

79F9703 

Elect Tech 

12470/480 

JACO 

9/11/01 

IS 

24 

40 

16 

7 

139 

1982 

71 

48411 

241 

50705 

42.7 

20.1 

0.022 

32.9 

S 

Pass 

0.881 

70F 

42C 

1.6 

ok 

ACTI 

8/24/00 

54 

19 

131 

35 

10 

216 

1642 

7397 

41905 

465 

51409 

35 

6 

0.03 

27 

L5.0 

Pass 

0.894 

80F 

30c 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/25/99 

0 

4 

0 

1 

0 

118 

2229 

3642 

60095 

123 

66089 

43 

25 

0.023 

28 

L5.0 

Pass 

0.89 

40c 

1 

ok 

Rogers Ratio 1-0-2.0 circulating currents and overheated Joints 

Cellulose Ratio (C02/CO) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

9/25/01 

KH 

0.33 

176 

rtemp 

5.1 

EVIDENCE OF ACETYLENE - MONITOR -WHAT IS PREVIOUS HISTORY OF OCCURANCES? 



Tc34 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ed Barrow/Ken Swingle 

Substation/Site: Sub 4-1 

Transformer No.: 79F9701 

Manufacturer: Elect Tech 

Voltage: 12470/480 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Add Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

IEEE/ANSI (C57.104-1991) 

JACO 

9/11/01 

0 

33 

3 

3 

2 

76 
733 
105 

41678 

116 

42632 

42.5 

25.9 

0.028 

33.4 

6 
Pass 

0.8808 

70F 

40c 

0 

ok 

ACTI 

8/24/00 

0 

16 

9 

7 

4 

173 

716 

711 

26269 

208 

27904 

44 

26 

0.031 

25 

68.0 

Pass 

0.893 

80F 

40c 
0 

ok 

Oate: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/26/99 

0 

1 

1 

0 

0 

50 
519 

6627 
53768 

52 
60866 

43 

16 

0.024 

28 

L5.5 

Pass 

0.896 

35c 
0 

ok 

9/25/01 

KH 

0.33 

176 

rtemp 

5.1 

COMMENTS 

Apply nitrogen. 



Tc35 

ENGINEERED SUBSTATION SERVICES INC. | 
TE-̂  

1^ ^ ^ m 
Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

flydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

interfacial Tens.(dynes/cm) 

ASTM Cok>r 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

Aml>ientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0} 

IEEE/ANSI (CS7.104-1991) 

COMMENTS 

1131 SE 2nd Ave. 
Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 1 

Cascade General Shipyard 

5565 N Channel Blvd. PDX 

503-247-1667 

Ed Barrow/Ken Swingle 

Sub 4-12 

79F97012 

Elect. Tech 

12470/480 

JACO 

9/11/01 

0 

12 

4 

9 

10 

85 

987 

94 

43319 

120 

41520 

38.3 

40.8 

0.025 

32.2 

5.5 

Pass 

0.883 

70F 

38C 

0 

low 

Apply nitrogen. 

ACTI 

8/24/00 

0 

4 

3 

4 

2 
137 

518 

6742 

42332 

ISO 

48742 

40 

34 

0.027 

24 

L5.0 

Pass 

0.892 

80F 

30c 

-3 

low 

Moisture increasing. 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%Imp. 

ACTI 

8/25/99 

0 

2 

0 

0 

0 

42 

1128 

2699 

52838 

44 
56710 

42 

27 
0.024 

36 

L5.0 

Pass 

0.892 

35c 

0 

9/25/01 

KH 

0.33 

176 

rtemp 

6.1 



Tc:36 

ENGINEERED SUBSTATION SERVICES INC. | 
[sm 

..^s-v;-li 

| S | ^ 

= a ^ 

^ t a 

1131 SE 2nd Ave. 
Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 1 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

S.'iSS N Channel Blvd. PDX 

503-247-1667 

Ed Barrow/Ken Swingle 

Sub 12-4 

79F6714 

Elect. Tech 

12470/460 

JACO 

9/11/01 

1 

5 

39 

28 

31 

373 

3506 

61 

42245 

477 

46289 

38.8 

23.1 

0.022 

37.6 

5.5 

Pass 

0.8805 

70F 

42C 

1 

ok 

ACTI 

8/24/00 

4 

7 

145 

82 

154 
667 

4173 

4696 

4S116 

1059 

54942 

37 

21 

0.025 

31 

G8.0 

Pass 

0.897 

80F 

40c 

0 

ok 

Rogers Ratio 2-1-0.0 slight overheating 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) retest quarterty 

COMMENTS 

SUSPECT HISTORY 

Date: 

Report by 

Class: 

MVA: , 

GaUons: 

PCB's 

%lmp. 

ACTI 

8/25/99 

0 

4 

38 

2S 

34 

381 

3077 

2461 

59166 

482 

65175 

46 

26 

0.019 

42 

L5.5 

Pass 

0.89 

3Sc 

0 

9/25/01 

KH 

1 

316 

rtemp 
5.5 



Tc37 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer. Cascade General Shipyard 

Address: 5556 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ed Barrow/Ken Swingle 

Substation/Site: Sub 4-6 

Transformer No.: 79F6706 

Manufacturer Elect. Tech 

Voltage: 12470/460 

Lab Used JACO 

DISSOLVED GASES PPM 9/11/01 

Acetylene 0 

Hydrogen 6 

Ethylene 2 

Methane 10 

Ethane 11 

CartKtn Monoxide 79 

Carbon Dioxide 1555 

Oxygen 115 

Nitrogen 65591 

Total ComtHistibles 108 

Total Gas 58369 

OIL QUALITY 

Dielectric Break (kV) 35.5 

Water in Fluid (ppm) 26.4 

Acid Number (mg KOH/g) 0.028 

Interbcial Tens.(dynes/cm) 34.5 

ASTM Color 5.5 

Visual Inspection Pass 

Specific Gravity 0.8815 

OPERATING CONDITIONS 

AmbientTemp. 70F 

Wmding Temp. 

Liquid Temp. 40c 

Pressure 0.5 

Liquid Level low 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

ACTI 

8/24/00 

0 

17 

4 

4 

6 

145 

1841 

8873 

423SS 

176 

53245 

40 

22 

0.027 

27 

G8.0 

Pass 

0.896 

80F 

40c 
0.5 
low 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCBs 

%lmp, 

ACTI 

8/25/99 

0 

4 

0 

0 

0 

64 
1654 
2452 
46951 

68 
51125 

46 
19 

0.029 

28 

L5.5 

Pass 

0.896 

35c 
0.5 

9/25/01 

KH 

0.33 

176 

rtemp 

5.1 



Tc38 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 603-247-1667 

Contact: Ed Barrow/Ken Swingle 

Substation/Site: Sub 4-9 

Transformer No.: 79F6709 

Manufacturer: Elect Tech 

Voltage: 12470/460 

Lab Used JACO 

DISSOLVED GASES PPM 9/11/01 

Acetylene 0 

Hydrogen 21 

Ethylene 3 

Methane 14 

Ethane 7 

Carbon Monoxide 193 

CartKin Dioxide 3430 

Oxygen 80 

Nitrogen 50300 

Total Combustibles 238 

Total Gas 54048 

OIL QUAUTY 

Dielectric Break (kV) 404 

Water in Fluid (ppm) 17.2 

Acid Number (mg KOH/g) 0.02 

interfacial Tens.(dynes/cm) 37.1 

ASTM Color 5.5 

Visual inspection Pass 

Specific Gravity 0.881 

OPERATING CONDITIONS 

AmbientTemp. 70F 

Winding Temp. 

Liquid Temp. 40C 

Pressure O.S 

Uquid Level ok 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

ACTI 

8/24/00 

0 

52 
14 

40 

23 

581 

4425 

4863 

49077 

710 

59075 

39 

9 

0.022 

31 

L5.0 

Pass 

0.895 

80F 

35c 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCBs 

%lmp. 

ACTI 

8/25/99 

0 

27 

2 

7 

1 

297 

2964 

3123 

65723 

334 

72144 

39 

6 

0.017 

32 

L5.5 

Pass 

0.894 

35c 
0.25 

9/25/01 

KH 

0.33 

176 

rtemp 

5.1 



Tc39 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5565 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ed Barrow/Ken Swingle 

Substation/Site: Sub 4-10 

Transformer No.: 79F67010 

Manufacturer Elect. Tech 

Voltage: 12470/460 

Lab Used JACO 

DISSOLVED GASES PPM 9/11/01 

Acetylene 0 

Hydrogen 20 

Ethylene 2 

Methane 8 

Ethane 4 

Cartion Monoxide 108 

Carbon Dioxide 999 

Oxygen 73 

Nitrogen 44424 

Total Combustibles 142 

Total Gas 45638 

OIL QUALITY 

Dielectric Break (kV) 34.4 

Water in Fluid (ppm) 25 

Acid Number (mg KOH/g) 0.02 

Interfacial Tens.(dynes/cm) 36.1 

ASTM Color LS.0 

Visual Inspection Pass 

Speciflc Gravity 0.883 

OPERATING CONDITIONS 

AmbientTemp. 70F 

Winding Temp. 
Liquid Temp. 40C 

Pressure 0.5 

Liquid Level low 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

ACTI 

8/24/99 

0 

24 

10 

23 

20 

280 

1260 
6009 

41857 

357 

48483 

41 

3 

0.02 

31 

L5.0 

Pass 

0.898 

80F 

3Sc 
0 

low 

Date: 
Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/25/99 

0 

6 
1 

5 
4 

135 

1049 

1404 

60845 

151 
53449 

46 
23 

0.01 

31 

L5.0 

Pass 

0.89 

38 

0 

9/25/01 

KH 

0.33 
176 

rtemp 

5.1 



Tc40 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartmn Monoxkle 

Carbon Dioxide 

Oxygen 
Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 
Ed Barrow/Ken Swingle 

Sub 4-8 

79F6708 

Elect. Tech 

12470/460 

JACO 

9/11/01 

13 

44 

435 
75 
49 

207 

1995 

81 

60842 

823 

63741 

35.6 

15.5 

0.036 

35.7 

2.5 

Pass 

0.8815 

70F 

40c 

1.6 

ok 

ACT! 

8/24/00 

43 

56 
793 
176 

168 

478 

2010 

4656 
44549 
1716 

52831 

33 

14 

0.031 

28 

L2.0 

Pass 

0.894 

80F 

40c 

-1 

ok 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) retest quarterly retest quarterly 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%ln^>. 

ATCI 

8/25/99 

14 

7 

318 

58 

40 

195 

1375 

1634 

52821 

632 
56461 

40 

11 

0.031 

42 

L2.0 

Pass 

0.886 

33c 

-1.6 

9/25/01 

KH 

0.33 

176 

rtemp 
5.1 

COMMENTS 

SUSPECT HISTORY 



T c 4 1 

E N G I N E E R E D SUBSTATION SERVICES INC. | 

- A ^ ^ ^ ^ 

^y^ ...... 
1^ 

^ ^ . 

^N 

1131 SE 2nd Ave. 
Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 1 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transfbimer No.: 

5555 N Channel Blvd. PDX 

503-247-1667 

Ed Barrow/Ken Swingle 

Sub 12-1 

79F6711 

Manufacturer Elect Tech 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cariran Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfadal Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

12470/460 

JACO 

9/11/01 

0 

6 

1 

6 

6 

63 

577 

68 

40166 

82 

40883 

33.6 

41.1 

0.025 

41.5 

L3.0 

Pass 

0.8735 

70F 

37C 

0 

LOW 

Apply pressure. 

MOISTURE HIGH 

ACTI 

8/24/00 

0 

6 

0 

2 

0 

77 

669 

12705 

44877 

85 

58336 

36 

21 

0.027 

31 

L2.5 

Pass 

0.883 

80F 

40c 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCBs 

%lmp. 

ACTI 

8/25/99 

0 

0 

0 

0 

0 
458 

42 

3567 

39437 

42 

43496 

42 

20 

0.02 

37 

L2.5 

Pass 

0.879 

0 

9/25/01 

KH 

1 

316 

rtemp 

5.5 



Tc47 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

55SS N Channel Blvd. PDX 

503-247-1667 

Contact Ed Barrow/Ken Swingle 

Substetion/Site: 

Transformer No.: 

Manufacturer 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

EHiylene 

Methane 

Ethane 

Carlion Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Cwnbustibles 

Total Gas 

OIL QUALITY 

Dielectrte Break (kV) 

Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfectal Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

Dry Dock 

771382 

JACO 

9/11/01 

25 

34 

7 

20 

4 

437 

4637 

8500 

60561 

627 

74225 

45.4 

12.5 

0.011 

48.6 

0 

Pass 

0.8785 

70F 

47C 

0 

ok 

ACTI 

8/24/00 

96 

45 

23 

29 

14 

604 

3964 

9376 

48206 

811 

62356 

44 

5 

0.002 

41 

L0.5 

Pass 

0.886 

80F 

40c 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/25/99 

23 

9 

2 

8 

0 

240 

2148 

10799 

61624 

282 

748S2 

SO 

13 

0.002 

38 

L0.5 

Pass 

0.883 

50c 

0.25 

9/26/01 

KH 

1 

310 

cert-non 

GAS DIAGNOSTICS 

Rogers Ratio 0-0-1-2 Arc, with power follow-through 

Cellulose RaUo (C02/C0) 

IEEE/ANSI (CS7.104-1991) restest quarterly 

COMMENTS 

Consider additional testing/inspection. 

/Vpply pressure. 



Tc48 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

SSS5 N Channel Blvd. POX 

603-247-1667 

Contact: Ed Barrow/Ken Swingle 

Substatk>n/SIte: 

Transformer N a : 

C.U.S. 

SBV667601 

Manufecturer West 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Eflmne 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

TotelGas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Flukl (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTMCdor 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/240 

JACO 

9/11/01 

0 

11 

19 

11 

2 

492 

3569 

517 

88262 

535 

92883 

46.1 

4 

0.026 

37.1 

L2.0 

Pass 

0.8715 

70F 

350 

4.5 

ok 

ACTI 

8/24/00 

0 

15 

67 

25 

6 

766 

3399 

4625 

52421 

878 

67637 

42 

2 

0.028 

31 

L2.0 

Pass 

0.881 

80F 

40c 

0 

ok 

Date: 

i teportby 

Class: 

MVA: 

Galtons: 

PCB's 

%lmp. 

ACTI 

8/25/99 

0 

6 

20 

4 

0 

375 

2534 

3174 

61525 

404 

67637 

49 

8 

0.02 

32 

L1.5 

Pass 

0.883 

40C 

0.25 

9/25/01 

KH 

1.5 

259 

cert-non 

5.5 

GAS DIAGNOSTICS 

Rogers Ratio 
Celhitose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 



Tc49 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

6555 IV Channel Blvd. PDX 

503-247-1667 

Contect Ed Barrow/Ken Swingle 

Substation/Site: 

Transformer No.: 

C.U.S. 

SBVS67602 

manufacturer. West 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Totel Combustibles 

Total Gas 

OIL Q U A U T Y 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/240 

JACO 

9/11/01 

0 

11 

33 

11 

2 

760 

8100 

4819 

67128 

807 

80854 

45.6 

2.3 

0.008 

34.3 

L1.6 

Pass 

0.8715 

70F 

40C 

0.5 

ok 

ACTI 

8/24/00 

0 

25 

113 

30 

6 

1204 

8179 

7605 

50096 

1378 

672S8 

39 

5 

0.023 

30 

L1.5 

Pass 

0.875 

80F 

40c 

0 

ok 

Date: 

Import by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/2S/99 

0 

7 

24 

3 

24 

719 

6154 

8665 

67269 

753 

82842 

49 

10 

0.018 

30 

L1.5 

Pass 

0.887 

40C 

0,5 

9/26/01 

KH 

1.5 

259 

cert-non 

5.47 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

Apply pressure. 



Tc50 

ENGINEERED SUBSTATION SERVICES INC. 

•̂ r-VÔ  

1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

OIL ANALYSIS TEST RESULTS 

Customer 

Address: 

Phone: 

Cascade General Shipyard 

S55S N Channel Blvd. POX 

603-247.1667 

Contect Ed Barrow/Ken Swingle 

Sut)station/Site: 

Transformer No.: 

C.U.S. 

5BV667604 

Manufacturer West 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

TotelGas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/240 

JACO 

9/11/01 

0 

13 

27 

12 

2 

659 

4586 

758 

84601 

713 

90658 

43.6 

4.5 

0.025 

36.4 

L2.0 

Pass 

0.872 

70F 

37C 

4 

ok 

ACTI 

8/24/00 

0 

38 

124 

43 

9 

1273 

6061 

4599 

64589 

1487 

76736 

45 

2 

0.021 

31 

L2.0 

Pass 

0.882 

80F 

35c 

-0.6 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

ACTI 

8/25/99 

0 

6 

23 

4 

0 

479 

3031 

4430 

60212 

512 

68186 

SO 

7 

0.021 

30 

L1.5 

Pass 

0.876 

40C 

0 

9/25/01 

KH 

1.5 

259 

cert-non 

S.47 

GAS DIAGNOSTICS 

Rogers Ratio 

Celkjiose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 



Tc51 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contect 

Substetion/Site: 

Transformer N a : 

Cascade General Shipyard 

6565 N Channel Blvd. PDX 

503-247-1667 

Ed Barrow/Ken Swingle 

C.U.S. 

SBV567603 

Manutecturer West 

Voitege: 

U b U s e d 

DISSOLVED GASES PPM 

Ace^lene 

Hydrogen 

EUiytene 

Methane 

Ettiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Totel Combustibles 

Totel Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in I:luid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Vteual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/240 

JACO 

9/11/01 

0 

13 

22 

11 

2 

673 

443S 

853 

87451 

721 

93460 

40.4 

8 

0.022 

36.9 

L2.0 

Pass 

0.8725 

70F 

33C 

5 

ok 

ACTI 

8/24/00 

0 

12 

62 

24 

5 

846 

3542 

5320 

44842 

949 

54653 

40 

6 

0.03 

31 

L2.0 

Pass 

0.88 

80F 

30c 

-1 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/25/99 

0 

8 

20 

7 

0 

624 

3828 

2350 

62237 

669 

69074 

47 

9 

0.019 

37 

L1.5 

Pass 

0.877 

35c 

<,76 

9/26/01 

KH 

1.5 

259 

cert-non 

6.51 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 



Tc52 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5.555 N Channel Blvd. PDX 

503-247-1667 

Contect Ed Barrow/Ken Swingle 

Substetton/Site: 

Transformer No.: 

C.U.S. 

PAT716001 

iVIanutecturer West 

Voitege: 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Efliane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Totel Combustibles 

Totel Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dyne$/cm) 

ASTM Color 

Visual Inspection 

Specific Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liqukl Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

9/11/01 

0 

12 

17 

11 

2 

636 

3834 

230 

76203 

578 

7984S 

39.4 

3.4 

0.034 

35.4 

2 

2 

0.873 

70F 

21C 

3 

ok 

ACTI 

8/24/00 

0 

19 

48 

26 

5 

827 

3024 

6555 

47669 

925 

57173 

48 

4 

0.028 

31 

L1.5 

Pass 

0.878 

80F 

30c 

•1 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

ACTI 

8/25/99 

0 

8 

14 

6 

D 

595 

3116 

2541 

68869 

623 

76150 

49 

10 

0.022 

29 

L1.6 

Pass 

0.876 

20c 

-0.5 

9/25/01 

KH 

1 

224 

cert-non 

5.81 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (CS7.104-1991) 

COMMENTS 



Tc53 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Cascade General Shipyard Date: 

5555 N Channel Blvd. PDX Report by 

503-247-1667 

Ed Barrow/Ken Swingle Class: 

Sub 4-7 MVA: 

79F67097 Gallons: 

Elect Tech. PCB's 

12470/480 %lmp. 

9/15/99 

0.33 

176 

rtemp 
5.1 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Ethane 

Carl>on Dioxide 

Cariwn Monoxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY TESTS 

Dielectric Break 

Water in Fluid 

Acid Number 

Interfacial Tens. 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSt (057.104-1991) 

COMMENTS 

JACO 

9/11/01 

0 

6 

1 

11 

13 

513 

56 

113 

40010 

87 

40723 

41.6 

29.9 

0.036 

34.6 

5.5 

Pass 

0.883 

70F 

SSC 

0 

OK 

Apply pressure. 

ACTI 

8/26/00 

0 

3 

0 

14 

13 

1129 

88 

2829 

55237 

118 

59313 ' 

46 

26 

0.024 

28 

LS.0 

Pass 

0.891 



Tc54 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

CusttHner Cascade General Shipyard 

Address: 

Phone: 

6SSS N Channel Blvd. PDX 

503-247-1667 

Contact Ed Barrow/Ken Swingle 

Substation/Site: 

Tiansformer No.: 

Sub 4 

PG08188 

Manufacturer GE 

Voitege: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Metiiane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Totel Combustibles 

Totel Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

9/11/01 

0 

65 

1 

32 

2 

980 

4672 

4772 

117878 

1080 

128402 

44.2 

10.9 

0.008 

43.7 

0 

Pass 

0.9615 

70F 

42C 

npg 

high 

ACTI 

8/24/00 

0 

70 

4 

67 

6 

963 

2850 

5509 

55553 

1100 

65012 

33 

12 

0.01 

L0.5 

Pass 

0.977 

80F 

40c 

npg 

high 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%imp. 

ACTI 

8«5/99 

0 

36 

0 

25 

0 

887 

4012 

6046 

110799 

947 

121804 

38 

16 

0.003 

L0.6 

Pass 

0,975 

35c 

npg 

9/25/01 

KH 

1.S 

295 

silicone 

GAS DIAGNOSTICS 

Rogers RaUo 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

No pressure guage. 



Tc55 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Add Number (mg KOH/g) 

Interfacial Tens.(dynes/an) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEeANSI (CS7.104-1991) 

COMMENTS 

Cascade General Shipyard Date: 

5555 N Channel Blvd. PDX Report by 

503-247-1667 

Ed Barrow/Ken Swingle Class: 

Sub 6 MVA: 

836002311 Gallons: 

RTE PCB's 

12470/460 %lmp. 

JACO 

9/11/01 

0 

7 

3 

12 

6 
421 

2676 
71 

51466 
449 

54662 

41 

21.3 

0.018 

37.2 

3 

Pass 

0.873 

70F 

52C 
NG 

ACTi 

8/25/99 

0 

4 

1 

2 

1 

1657 

299 

8657 

67461 

307 

78081 

47 

9 

0.011 

34 

L3.5 

Pass 

0.879 

9/15/99 

KH 

1 

392 

rtemp 

5.6 

RUNNING WARM 



Tc56 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. POX 

Phone: 503-247-1667 

Contact: Ed Barrow/Ken Swingle 

Substation/Site: Sub 6 

Transformer No.: 836002464 

Manufacturer RTE 

Voltage: 12470/480 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 
Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 
IEEE/ANSI (C57.104-1991) 

JACO 

9/11/01 

0 

5 

4 

15 

4 

377 

1703 

60 
48969 
405 

51137 

45.2 

21.3 

0.02 

36.5 

3 

Pass 

0.872 

70F 

37C 

npg 
ok 

ACTI 

8/24/00 

0 

8 
13 

34 

16 

620 
1809 

4814 

42454 

691 

49768 

33 

18 

0.017 

35 

L3.5 

Pass 

0.882 

80F 

40c 

npg 
ok 

Date: 
Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/25/00 

0 

4 

2 

10 

0 

363 
1652 
2059 

54285 
379 

58373 

42 

7 

0.012 

35 

L3.5 

Pass 

0.88 

40c 
npg 

9/25/01 

KH 

1.5 

540 

rtemp 

5.6 

COMMENTS 

No pressure gauge. 



Tc58 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contect Ed Barrow/Ken Swingle 

Substetion/Site: 

Transformer No.: 

Manufacturer 

Voitege: 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Etitane 

Carl>on Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Totel Combustibles 

Totel Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

A d d Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specffic Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

Berth 307 

H425084M68 

GE 

13200/480 

JACO 

9/11/01 

0 

11 

7 

28 

5 

812 

4614 

106 

66237 

863 

71820 

44.7 

3.4 

0.014 

37.2 

L1.6 

Pass 

0.88 

70F 

36C 

npg 

ok 

ACTI 

BI24I00 

0 

26 

27 

84 

27 

1307 

4962 

5119 

61602 

1466 

73149 

43 

11 

0.011 

31 

L1.5 

Pass 

0.885 

80F 

40c 

npg 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

ACTI 

8/25/99 

0 

5 

4 

23 

1 

666 

3833 

2245 

62613 

699 

69390 

S3 

10 

0.009 

32 

L1.5 

Pass 

0.885 

35c 

npg 

9/25/01 

KH 

0.3 

122 

no data 

1.71 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose RaUo (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 



Tc59 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. POX 

503-247-1667 

Contect Ed Barrow/Ken Swingle' 

Substetion/Site: 

Transformer N a : 

Berth 308 

H425082M68 

Manufacturer GE 

Voitege: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Metiiane 

Etiiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Totel Combustibles 

Totel Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Ten8.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravis 

OPERATING CONDITIONS 

AmbientTemp. 

Wmding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

13200/480 

JACO 

9/11/01 

0 

1 

2 

1 

0 

33 

884 

22095 

61645 

37 

74661 

43.7 

25 

0.014 

38.2 

L1.S 

Pass 

0.874 

70F 

40C 

npg 

high 

ACTI 

8/24/00 

0 

0 

4 

3 

0 

133 

1018 

18404 

53758 

140 

73320 

34 

26 

0.012 

24 

L1.0 

Pass 

0.878 

80F 

45c 

npg 

high 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

ACTI 

8/25/99 

0 

0 

0 

0 

0 

46 

688 

20235 

52512 

46 

73481 

33 

29 

0.018 

33 

L1.5 

Pass 

0.877 

36c 

npg 

9/2S/01 

KH 

0.3 

122 

no data 

1.71 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 



Tc60 

1 ENGINEERED SUBSTATION SERVICES INC. | 

. ^ ^ . " ^ . 
^y ^ f » 

1 .# —< 1 

1 ' ^ '~ 

î ta 
Customer: 

Address: 

Phone: 

1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel Bh/d. PDX 

503-247-1667 

Contact Ed Ban^ow/Ken Svringle 

Substation/Site: 

Transformer No.: 

1 Manufacturer 

1 Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 
Methane 

Ethane 

Carl>on Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total ComtHistibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Huid (ppm) 

Acid Nundier (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

1 Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 
Cellulose Ratio (C02/C0) 

IEEE/ANSI (CS7.104-1991) 

COMMENTS 

Sub7A 

PQH0?15 

12470/460 

JACO 

9/11/01 

0 

6 

7 

IS 

5 

856 

5619 

81 

52630 

889 

59219 

39.2 

144 

0.014 

37.6 

L3.0 

Pass 

0.8725 

70F 

44C 

npg 

ACTI 

8/24/00 

0 

14 

32 

43 

27 

1346 

7301 

4656 

51068 

1462 

64487 

32 

24 

0.033 

38 

L3.0 

Pass 

0.881 

80F 

45c 

npg 
high 

Mo pressure guage. 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%imp. 

ACTI 

8/25/99 

0 

S 

6 

7 

2 

811 

nar 
2748 

58570 

831 

66375 

43 

8 

0.022 

36 

L3.0 

Pass 

0.884 

42c 

npg 

9/25/01 

KH 

2 

415 

rtemp 
5.4 



Tc62 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Plione: 

S555 N Channel Blvd. PDX 

503-247-1667 

Contact Ed Barrow/Ken Sviringte 

Substetion/Site: 

Transformer No.: 

Manutecbirer 

Voitege: 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Metiiane 

Etiiane 

Cartion Monoxide 

CariMui Dioxide 

Oxygen 

Nitrogen 

Totel Combustibles 

Totel Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Lkiuid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

Crane #14 

L243297 

2400/480 

JACO 

9/11/01 

0 

174 

1 

66 

6 

1054 

4861 

1881 

110743 

1291 

118776 

46.7 

11 

0.008 

44.1 

0 

Pass 

0.963 

70F 

40C 

-0.5 

ok 

IEEE/ANSI (C57.104-1991) retest quarterty 

ACTI 

8/24/00 

0 

208 

4 

122 

20 

1224 

3758 

4803 

68964 

1678 

79103 

33 

11 

0.006 

L0.5 

Pass 

0.967 

80F 

35c 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% lmp. 

ACT! 

8/25/99 

0 

501 

0 

41 

1 

853 

3068 

4504 

106965 

1396 

116933 

34 

26 

0.001 

L0.5 

Pass 

0.969 

36c 

-0.5 

9/25/01 

KH 

0.75 

142 

silicone 

6.7 

COMMENTS 

Apply pressure. 



Tc63 

ENGINEERED SUBSTATION SERVICES INC. 
|—n 1131 SE 2nd Ave. 

y—-'^s „ Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contect Ed Barrow/Ken Swingle 

Substeb'on/Site: 

Transformer N a : 

Manutecturer 

Voitege: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Metiiane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Totel Combustibles 

Totel Gas 

OIL QUAUTY 

Dlelecto-ic Break (fcV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interteciai Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Specific Gravity 

)PERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

LiquKi Temp. 

Pressure 

Liquid Level 

Crane #17 

L243297 

2400/480 

JACO 

9/11/01 

0 

170 

0 

78 

7 

1200 

7642 

1228 

129970 

1455 

140295 

43.8 

13 

0.008 

44.1 

0 

Pass 

0.9615 

70F 

40C 

1 

ok 

ACTI 

8/24/00 

0 

203 

3 

166 

31 

1473 

7095 

6358 

79295 

1876 

94624 

36 

27 

0.008 

L0.6 

Pass 

0.969 

80F 

3Sc 

1 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% imp. 

ACTI 

8/25/99 

0 

198 

1 

51 

0 

889 

5679 

5654 

107404 

1139 

119876 

36 

21 

0.001 

L0.5 

Pass 

0.971 

40c 

1.25 

9/25/01 

KH 

0.6 

125 

silicone 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (CS7.104-1991) 

COMMENTS 



Tc64 

ENGINEERED SUBSTATION SERVICES INC. 

. ^ ^ 

1131 SE 2nd Ave. 
Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

SSS5 N Channel Blvd. PDX 

503-247-1667 

Contect Ed Barrow/Ken Swingle 

Substetion/Site: 

Transfomier No.: 

Crane #16 

L243299C 

Manufacturer GE 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

CartMHi Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Totel Combustibles 

Totel Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dyne8/cm) 

ASTM Cotor 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose RaUo (C02/C0) 

2400/480 

JACO 

9/11/01 

1 

172 

1 

52 

5 

1288 

7064 

1381 

120462 

1524 

130421 

45 

11 

0.006 

45.1 

0 

Pass 

0.9675 

70F 

SOC 

0 

ok 

IEEE/ANSI (C57.104-1991) retest monthly 

ACTI 

8/24/00 

9 

231 

7 

131 

21 

1657 

6117 

6293 

77762 

1956 

92128 

33 

25 

0.01 

LO.S 

Pass 

0.968 

80F 

40c 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/25/99 

0 

55 

0 

24 

0 

845 

5087 

12063 

111158 

924 

129232 

46 

20 

0.0D5 

L0.5 

Pass 

0.974 

45c 

0.5 

9/25/01 

KH 

0.5 

126 

silicone 

COMMENTS 

This unit is a concem based on rise in combustible gas levels. 

Consider additional testing/inspection. 

Apply pressure. 



Tc65 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

603-247-1667 

Contect Ed Barrow/Ken Swingle 

Substetion/Site: 

Transformer No.: 

Crane #15 

L243299A 

Manutacturer GE 

Vottage: 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

lUettiane 

Ethane 

Carbon IMonoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

TotelGas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Ten5.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

UqukJ Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

2400/480 

JACO 

9/11/01 

0 

213 

1 

48 

7 

1279 

7016 

2297 

113647 

1548 

124S08 

47,9 

12 

0.008 

44.5 

0 

Pass 

0.9745 

70F 

40C 

0 

ok 

IEEE/ANSI (C57.104-1991) retest quarterty 

ACTI 

8/24/00 

0 

265 

4 

113 

27 

1473 

5545 

4649 

67429 

1882 

79505 

37 

13 

0.007 

L0.5 

Pass 

0.968 

80F 

35c 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%Imp. 

ACTI 

8/25/99 

0 

132 

0 

40 

1 

1211 

5493 

5763 

117171 

1384 

129723 

35 

29 

0.001 

LO.S 

Pass 

0.973 

0.5 

9/25/01 

KH 

0.6 

125 

silicone 

6.18 

COMMENTS 

Apply pressure. 



Tc66 

ENGINEERED SUBSTATION SERVICES INC. 

- s V 

1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5565 N Channel Blvd. PDX 

Phone: 603-247-1667 

Contect: Ed Barrow/Ken Swingle 

Substetion/Site: Crane #12 

Transformer No.: L243298 

Manutecturer OE 

Voitege: 2400/480 

Date: 

Report by 

MVA: 

Gallons: 

PCB's 

% Imp. 

9/25/01 

KH 

0.76 

126 

silicone 

6.64 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Totel Combustibtes 

Totel Gas 

JACO 

9/11/01 

0 

197 

1 

68 

6 

1157 

4895 

2323 

110044 

1429 

118691 

ACTI 

8/24/00 

0 

243 

4 

138 

22 

1309 

3751 

6243 

66640 

1716 

78360 

ACTI 

8/25/99 

0 

109 

0 

43 

2 

995 

3893 

6584 

112328 

1149 

123964 

O ILQUALITT 

Dielectric Break (kV) 47.3 33 37 

Water in Fluid (ppm) 9.4 12 22 

Acid Number (mg KOH/g) 0.008 0.005 0.002 

Interfacial Tens.(dynes/cm) 43.7 

ASTM Color 0 LO.S LO.S 

Visual Inspection Pass Pass Pass 

Specific Gravity 0.9615 0.971 0.973 

OPERATING CONDITIONS 

AmbientTemp. 70F 

Winding Temp. 

Liquid Temp. 34C 

Pressure 0 

Lk|uid Level ok 

80F 

3Sc 

0 

ok 

0.5 

GAS DIAGNOSTICS 

Rogers RaUo 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) retest quarterty 

COMMENTS 

Apply pressure. 



Tc67 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contect Ed Barrow/Ken Swingle 

Substation/Site: 

Transfomier No.: 

Building 73 

PCT83390101 

Manutecturer West 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Ettiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Totel Combustibles 

Totel Gas 

OIL QUALITY 

Dielectric Break (kV> 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

bnteifacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Lh|uid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

12470/480 

JACO 

9/11/01 

0 

17 

0 

16 

1 

824 

6681 

2328 

86484 

858 

95361 

42.2 

3.4 

0.039 

32.1 

L1.0 

Pass 

0.8665 

70F 

25C 

4 

ok 

IEEE/ANSI (C57.104-1991) retest quarterty 

ACTI 

8/24/00 

0 

37 

2 

51 

6 

1347 

6940 

3837 

59684 

1443 

71804 

43 

6 

0.033 

27 

L1.0 

Pass 

0.876 

80F 

35c 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

ACTI 

8/25/99 

0 

9 

9 

5 

0 

680 

4699 

8862 

71937 

694 

86182 

49 

16 

0.038 

27 

L1.0 

Pass 

0.871 

40c 

0.5 

9/25/01 

KH 

0.5 

141 

cert, non 

5.86 

COMMENTS 

Apply pressure. 



Tc68 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contect: 

Substation/Site: 

Transformer No.: 

6555 N Channel Blvd. PDX 

503-247-1667 

Ed Barrow/Ken Swingle 

Building 73 

PAT80910101 

Manutecturer West 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Nitrogen 

Totel Combustailes 

TotelGas 

OIL QUALPTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liqukl Temp. 

Pressure 

Uquid Level 

12470/480 

JACO 

9/11/01 

0 

16 

0 

16 

1 

759 

4828 

3059 

84595 

792 

93274 

43.6 

4.5 

0.031 

35.7 

1 

Pass 

0.8675 

70F 

35F 

4 

Ok 

ACTI 

8/24/99 

0 

42 

2 

56 

8 

1391 

6001 

3564 

65093 

1499 

76157 

35 

8 

0.027 

28 

L1.5 

Pass 

0.873 

80F 

40c 

0 

ok 

Oate: 

l ie port by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

ACTI 

8/25/99 

0 

7 

0 

6 

0 

646 

3473 

11258 

81355 

658 

96744 

47 

11 

0.028 

28 

L1.0 

Pass 

0.871 

40c 

0 

9/26/01 

KH 

0.5 

141 

cert.non 

5.77 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) <7 indicates severe overheating near insulation 

IEEE/ANSI (C57.104-1991) retest quarterty 

COMMENTS 



Tc69 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

603-247-1667 

Contect Ed Barrow/Ken Swingle 

Substation/Site: 

Transformer Ito.: 

BWTP 

PCT786301 

Manutecturer West 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Metiiane 

Etiiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Totel Combustibles 

Totel Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water In FluM (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Cotor 

Visual inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Lhiuid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

9/11/01 

0 

2 

1 

2 

0 

73 

1236 

20698 

67356 

78 

67356 

47.9 

5.1 

0.053 

31.1 

L1.5 

Pass 

0.88 

70F 

32C 

3.5 

ok 

ACT! 

8/24/00 

0 

0 

1 

2 

0 

38 

553 

17164 

47659 

41 

65417 

30 

8 

0.047 

26 

L1.5 

Pass 

0.885 

80F 

30c 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gal tons: 

PCB's 

%lmp. 

ACTI 

8/26/99 

0 

0 

0 

0 

0 

0 

412 

22184 

46262 

0 

68858 

53 

24 

0.041 

25 

L1.5 

Pass 

0.887 

40c 

0 

9/25/01 

KH 

0.75 

179 

cert.non 

6.24 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSi (C57.104-1991) 

COMMENTS 



Tc70 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact-

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

1 ab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 
Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Waterin Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 
AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

5555 N Channel Blvd. PDX 

503-247-1667 

Ed Barrow/Ken Swingle 

SubSA 

PQH-0714 

12470/460 

JACO 

9/11/01 

0 

5 

6 

14 
6 

635 

4654 

62 

53850 

666 

S9232 

39.5 

20.1 

0.022 

45 

L2.5 

Pass 

0.8745 

70F 

45C 

ok 

ACTI 

8/24/00 

0 

S 

19 

30 

18 

885 

4642 

4325 

47229 

957 

57139 

34 

5 

0.02 

38 

L2.5 

Pass 

0.883 

80F 

45C 

ok 

Date: 

Report by 

Class: 

MVA: 

Gations: 

PCB's 

%lmp. 

ACTI 

8/25/99 

0 

3 

1 

2 

1 

574 

3431 

3520 

63510 

581 

71043 

50 

16 

0.017 

38 

L2.S 

Pass 

0.887 

46c 

0 

9/25A)1 

KH 

2 

451 

rtemp 

S.4 

GAS DIAGNOSTICS 
Rogers RaUo 

Cellulose Ratio (C02/C0} 
IEEE/ANSI (C57.104-1991) 

COMMENTS 

Tap changer leaking. 



Tc71 

ENGINEERED SUBSTATION SERVICES INC. 
| — n 1131 SE 2nd Ave. 

" ' — ' "iX . Canby, Oregon 97013 

(503) 266-7173 

ta OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 6555 N Channel Bhrd. PDX 

Phone: 503-247-1667 

Contect: Ed Barrow/Ken Swingle 

Substetion/Stte: Porteble 

Transformer No.: P01S676 

Manutecturer GE 

Vottage: 12470/460 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCffs 

%lmp. 

9/25/01 

KH 

1 

240 

silicone 

5.5 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dtoxide 

Oxygen 

Nitrogen 

Totel Combustibles 

TotelGas 

OIL QUALITY 

DIetectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

OPERATING C O N O m O N S 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Rata'o 

Cellutose Ftatio (C02/C0) 

JACO 

9/11/01 

0 

52 

0 

42 

0 

1254 

S849 

3861 

92059 

1351 

103110 

43.5 

6.8 

0.011 

44.1 

0 

Pass 

0.9628 

70F 

32C 

npg 

ok 

IEEE/ANSI (057.104-1991) retest monthty 

COMMENTS 



Tc73 

ENGINEERED SUBSTATION SERVICES INC. | 

j ^ y p - ^ ^ y \ 

^ m 
Customer 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

1131 SE 2nd Ave. 
Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5655 N Channel Blvd. PDX 

503-247-1667 

Ed Barrow/Ken Swingle 

Portable 32-3 

87V1243 

Manufacturer Vantram 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 
Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Ethane 

Cartxin Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectrk: Break (kV) 

Water in Fluid (ppm) 

AcHl Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 
ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 
Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers FJaflo 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991} 

COMMENTS 

12470/460 

JACO 

9/11/01 

0 

7 

18 

16 

5 

333 

4915 

82 

55557 

319 

60933 

39.1 

21.3 

0.014 

46.5 

1.5 

Pass 

0.8705 

70F 

40c 

0 

ok 

ACTI 

8/24/00 

0 

18 

76 

48 

16 

962 

6055 

4850 

49061 

1119 

61085 

33 

7 

0.016 

39 

L2.0 

Pass 

0.88 

80F 

40c 

npg 
ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/25/99 

0 

6 

14 

10 

1 

4501 

596 

1900 

58342 

627 

65369 

49 

13 

0.008 

42 

L2.0 

Pass 

0.883 

42c 

9/25/01 

KH 

2 
600 

rtemp 

5.7 



Tc74 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

6668 N Channel Blvd. PDX 

503-247-1667 

Contact Ed Barrow/Ken Swingle 

Substeflon/SIte: 

Transformer No.: 

Manutecturer 

Voitege: 

Lab Used 

DISSOLVED GASES PPM 

Acetylerte 

Hydrogen 

Ettiyiene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Totel Combustibles 

Totel Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOH/g) 

Inteitecial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

Sub 5 

P014476 

GE 

12470/460 

JACO 

9/11/01 

0 

60 

0 

22 

2 

903 

3935 

10752 

106413 

987 

122087 

46.1 

5.7 

0.006 

43.9 

0 

Pass 

0.9622 

70F 

38C 

npg 

ok 

IEEE/ANSI (C57.104-1991) retest quarterty 

ACTI 

8/24/00 

0 

91 

1 

45 

6 

1027 

2846 

9121 

61294 

1170 

74431 

30 

12 

0.002 

L0.6 

Pass 

0.971 

80F 

40o 

npg 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

S/25/99 

0 

28 

0 

6 

0 

730 

2858 

15323 

95893 

764 

114837 

32 

26 

0.003 

L0.5 

Pass 

0.976 

33c 

9/26/01 

KH 

1 

240 

silicone 

5.5 

COMMENTS 



Tc75 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

603-247-1667 

Contect Ed Barrow/Ken Swingle 

Substetion/Site: 

Transformer No.: 

S u b s 

PO14490 

Manutecturer GE 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

itydrogen 

Ettiytene 

Mettiane 

Ethane 

Carbon Monoxide 

Carbon Dtoxide 

Oxygen 

Niti'ogen 

Totel Combustibles 

Totel Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Flukl (ppm) 

Acid Number (mg KOH/g) 

Interfacral Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

LiquW Level 

12470/460 

JACO 

9/11/01 

0 

31 

0 

100 

4 

452 

1894 

14571 

107814 

587 

1Z4866 

47.1 

6.3 

0.006 

44.2 

0 

Pass 

0:9632 

70F 

39C 

npg 

low 

Acn 

8/24rao 

0 

53 

2 

183 

16 

659 

1306 

9079 

62881 

913 

74179 

37 

19 

0.002 

L0.5 

Pass 

0.969 

80F 

35c 

npg 

tow 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%lmp. 

ACTI 

8/25/99 

0 

28 

0 

76 

1 

458 

1455 

13837 

110168 

663 

126026 

38 

9 

0.001 

LOS 

Pass 

0.973 

33c 

9/25/01 

KH 

1.5 

315 

silicone 

5.54 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) retest quarterty 

COMMENTS 



Tc77 

ENGINEERED SUBSTATION SERVICES INC. 
RSS1 1131 SE 2nd Ave. 

l03>iwS^ ^ 
Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. POX 

603-247-1667 

Contect Ed Barrow/Ken Swingle 

Substetion/Stte: 

Transformer No.: 

iUanutecturer 

Voitege: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Etiiane 

Carbon Monoxide 

Carbon Dtoxide 

Oxygen 

Nitrogen 

Totel Combustibles 

Totel Gas 

OIL Q U A U T Y 

Dlelectirfc Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravtty 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

Sub 3 

R277558 

12470/480 

JACO 

9/11/01 

0 

46 

0 

29 

2 

681 

9382 

13861 

127670 

758 

151671 

48.1 

36.5 

0.006 

44 

0 

Pass 

0.9625 

70F 

440 

3 

high 

ACTI 

8/25/00 

19 

100 

13 

83 

13 

1046 

8934 

13060 

78668 

1274 

101936 

36 

38 

0.005 

LO.S 

Pass 

0.969 

OOF 

40c 

1.5 

high 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% lmp. 

ACTI 

2/7/00 

0 

18 

0 

7 

0 

535 

730 

20371 

102182 

560 

130420 

37 

34 

0.003 

LO.S 

Pass 

0.973 

42c 

1.5 

9/25/01 

KH 

1.5 

321 

silicone 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 



Tc78 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

6S5S N Channel Blvd. PDX 

603-247-1667 

Cmitect Ed Barrow/Ken Swingle 

Substetion/Site: 

Transformer No.: 

Manutecturer 

Vottage: 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiytene 

Mettiane 

Ettiane 

Carbon Monoxide 

Carbon DIoxkle 

Oxygen 

Nitrogen 

Totel Combustibles 

Total Gas 

OIL QUALITY 

Dielectrte b e a k (kV) 

Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

LK]ukl Temp. 

I'ressure 

Uquid Level 

Sub 3 

R2775S7 

12470/480 

JACO 

9/11/01 

0 

10 

0 

3 

0 

78 

1671 

32373 

105683 

91 

139818 

43.6 

42.8 

0.008 

44.1 

0 

Pass 

0.963 

70F 

41C 

0 

high 

ACTI 

8/24/00 

0 

0 

0 

2 

0 

22 

580 

24101 

66660 

24 

91355 

29 

49 

0.005 

L0.5 

Pass 

0.967 

OOF 

40c 

0 

high 

Date: 

Report by 

Class: 

MVA: 

GaBons: 

PCB's 

%lmp. 

ACTI 

8/25/99 

0 

0 

0 

0 

0 

0 

460 

43478 

97381 

0 

141319 

31 

42 

0.002 

LO.S 

Pass 

0.931 

42c 

-0.25 

9/25/01 

KH 

1 

268 

silicone 

6 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

Apply pressure. 



Tc79 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Cust<Hner 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transfomier No.: 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503.247-1667 

Ed Barrow/Ken Swingle 

Sub l 

810386-A1 

Manufacturer Square D 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Etttane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

N ib^en 
Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AinbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

9/11/01 

0 

4 

19 

17 

3 

342 

2584 

63 

64497 

385 

67529 

40.8 

5.2 

0.042 

43.1 

L3.5 

Pass 

0.8784 

70F 

40c 

2.5 

ok 

ACTI 

3/24/00 

0 

7 

81 

46 

13 

665 

3022 

1677 

37442 

812 

42953 

41 

8 

0.029 

36 

L3.6 

Pass 

0.888 

80F 

40c 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/25«9 

0 

3 

5 
3 

0 

237 

1378 

3503 

52834 

248 

67834 

41 

7 

0.027 

35 

L3.5 

Pass 

0.892 

42c 

0.25 

9/26/01 

KH 

1.5 

345 

rtemp 

6.3 

GAS DIAGNOSTICS 
Rogers Ratio 

Cellulose Ratio (C02/C0) 
IEEE/ANSI (057.104-1991) 

COMMENTS 



Tc80 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Cascade General Shipyard Date: 

5555 N Channel Blvd. PDX Report by 

503-247-1667 

Ed Barrow/Ken Swingle Class: 

Sub 1 MVA: 

910396-B1 Gallons: 

Square D PCB's 

12470/480 %lmp. 

9/25/01 

KH 

2 

390 

rtemp 

6.05 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dtelectric Break (kV) 

Water in Fluid (ppm) 

Add Number (mg KOH/g) 

interfadal Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

l ^ssure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

JACO 

9/11/01 

0 

4 

2 

15 

3 

412 

4192 

74 

53442 

436 

58144 

43 

5.2 

0.02 

44.2 

3 

Pass 

0.8765 

70F 

38C 

0 

ok 

Apply pressure. 

ACTI 

8/24/00 

0 

5 

9 

36 
13 

654 

4147 

1711 

33422 

717 

39997 

39 

5 

0.028 

35 

L3.5 

Pass 

0.885 

80F 

40c 

0 

ok 

ACTI 

8/25/99 

0 

3 

0 

3 

0 

190 

1703 

16668 

85265 

196 

103832 

34 

11 

0.028 

36 

L3.5 

Pass 

0.889 

42c 

-1 



Tc81 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cariwn Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Add Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

5555 N Channel Blvd. PDX 

503-247-1667 

Ed Barrow/Ken Swingle 

S u b l 

910396.C1 

Square D 

12470/480 

JACO 

9/11/01 

0 

26 

1 

12 

3 

310 

3629 

57 

48849 

352 

52887 

42.8 

8.6 

0.025 

42.3 

3 

Pass 

0.8785 

70F 

40c 

0 

ok 

ACTI 

8/24/00 

0 

44 

6 

24 
9 

550 

3540 

1640 

30201 

633 

36014 

34 

2 

0.027 

36 

L3.5 

Pass 

0.884 

80F 

40c 

-1 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/25/99 

0 

17 

0 

6 

0 

296 

3125 

1306 

51796 

319 

56537 

45 

29 

0.028 

37 

L3.S 

Pass 

0.885 

43c 

-1 

9/25/01 

KH 

2 

390 

rterr^ 

5.75 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose RaUo (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

Apply pressure. 



Tc82 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

603-247-1667 

Contect Ed Barrow/Ken Swingle 

Substetion/Stte: 

Transformer N a : 

Sub 7 

M590624TLPA 

Manutecturer GE 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Totel Combustibles 

TotelGas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

A d d Number (mg KOH/g) 

Intertiaclal Tens.(dyne5/cm) 

ASTM Cotor 

Visual Inspection 

Siiecific Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

LiquM Temp. 

Pressure 

Liquid U v e l 

GAS DIAGNOSTICS 

Rogers Ratio 

Cenuiose Ratio (C02/C0) 

EEE/ANSI (C57.104-1991) 

12470/480 

JACO 

9/11/01 

0 

41 

5 

15 

3 

656 

4176 

166 

67805 

720 

62867 

45.6 

8.5 

0.014 

37.1 

LO.S 

Pass 

0.8925 

70F 

26C 

-1.5 

ok 

retest quarterty 

ACTI 

8/24/00 

0 

73 

15 

37 

13 

917 

3797 

3874 

37600 

1056 

46226 

46 

7 

0.02 

31 

L0.5 

Pass 

0.902 

80F 

25c 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/25/99 

0 

19 

1 

5 

1 

531 

3035 

3583 

68715 

557 

65891 

37 

17 

0.014 

32 

LO.S 

Pass 

0.901 

32c 

0 

9/25/01 

KH 

0.75 

230 

no data 

5.76 

COMMENTS 

Apply pressure. 



Tc83 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contect Ed Barrow/Ken Swingle 

Substetion/Site: 

Transformer No.: 

Manutecturer 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetytone 

Hydrogen 

Ettiytene 

Mettiane 

Etttane 

Carbon Monoxide 

Carbon Dtoxide 

Oxygen 

Nttrogen 

Totel Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in FIuM (ppm) 

Acid Number (mg KOWg) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

WIndbig Temp. 

Liquid Temp. 

Pressure 

Lkiuid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

CeUuiose Ratio (C02/C0) 

Sub 8 

M590623TLPA 

GE 

12470/480 

JACO 

9/11/01 

0 

38 

3 

16 

3 

609 

3217 

114 

S6860 

668 

60959 

41.5 

13 

0.017 

38.7 

LO.S 

Pass 

0.8925 

70F 

27C 

0 

NA 

IEEE/ANSI (C67.104-1991) retest quarterly 

ACTI 

8/24/00 

0 

62 

8 

34 

11 

836 

2748 

3386 

37430 

951 

44516 

36 

5 

0.02 

30 

L0.5 

Pass 

0.898 

80F 

25c 

ok 

Date: 

Report tiy 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/25/99 

0 

20 

1 

8 

0 

502 

2269 

3246 

58698 

531 

64744 

39 

20 

0.014 

31 

LO.S 

Pass 

0.898 

27c 

9/25/01 

KH 

0.75 

230 

no data 

5.75 

COMMENTS 

CHECK PRESSURE 



Tel 

ENGINEERED SUBSTATION SERVICES INC, 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 8/13/00 

Address: 5566 N Chann^ Blvd. PDX Report by KH 

Phone: 603-247-1667 

Contact: Ed Barrow/Ken Swingle Class: 

Substation/Site: Dry Dock 3 MVA: 1 

Transformer No.: 16121-1 Gallons: 415 

Manufacturer. Sierra PCB's cert.non 

Voltage: 12470/480 %lmp. 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual inspection 

Spedfic Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

ACTI 

8/24/00 

0 

8 

9 

S 

2 

463 

2522 

10690 

46353 

487 

60082 

41 

4 

0.008 

36 

L1.6 

Pass 

0.882 

80F 

30c 

-1 
ok 

ACTI 

8/25/99 

0 

2 

1 
1 

0 

167 

1697 

182SS 

64501 

170 
84526 

51 

5 

0.002 

38 

L1.0 

Pass 

0.887 

35 

-0.5 

COMMENTS 
apply nitrogen 



Tc2 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

9113/00 

KH 

1.5 

327 

cert.non 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ed Barrow/Ken Swingle 

Substation/Site: Dry Dock 3 

Transformer No.: 16746-1 

Manufacturer: Sierra 

Voltage: 12470/480 

U b Used ACTI ACTI 

DISSOLVED GASES PPM 8/24/00 8/25/00 

Acetylene 0 0 

Hydrogen 14 4 

Ethylene 44 10 

Methane 12 1 

Ettiane 2 0 

Carbon Monoxide 817 435 

Cartion Dioxide 4774 3862 

Oxygen 6444 8625 

Nitrogen 45159 58658 

Total Combustibles 889 450 

Total Gas 57266 71595 

OIL QUALITY 

Dielectric Break (kV) 48 39 

Water in Fluid (ppm) 16 4 

Acid Number (mg KOH/g) 0.011 0.005 

interfacial Tens.(dynes/cm) 35 33 

ASTM Color L1.6 L1.0 

Visual Inspection pass pass 

Specific Gravity 0.883 0.882 

OPERATING CONDITIONS 
AmbientTemp. 80F 

Winding Temp. 

Uquid Temp. 45c 50c 

Pressure -1.5 -1 

Uquid Level ok 

GAS DIAGNOSTICS 
Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) retest quarterly 

COMMENTS 
slight rise in moisture and cabon monoxide - not a major concem 

apply nitrogen 



T c 3 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5655 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ed Barrow/Ken Swingle 

Substation/Site: Dry Dock 3 

Transformer No.: 16121-3 

Manutecturer: Sierra 

Voltage: 12470/480 

U b Used ACTI ACTI 

DISSOLVED GASES PPM 8/24/00 8/25/99 

Acetylene 23 0 

Hydrogen 60 10 

Ethylene 463 80 

Methane 161 34 

Ethane 103 6 

Cartwn Monoxide 489 220 

Cartion Dioxide 2660 1525 

Oxygen 10060 16273 

Nitrogen 46183 64986 

Total Combustibles 1319 350 

Total Gas 80122 83135 

OIL QUALITY 

Dielectric Break (kV) 32 48 

Water in Fluid (ppm) 22 16 

Add Number (mg KOH/g) 0.005 0.003 

Interfacial Tens.(dynes/cm) 36 35 

ASTM Color L1.5 L1.0 

Visual Inspection Pass Pass 

Speciflc Gravity 0.884 0.877 

OPERATING CONDITIONS 

AmbientTemp. 80F 

Wfinding Temp. 

Liquid Temp. 30c 35c 

l>ressure -1 0 

Uquid Level ok 

GAS DIAGNOSTICS 

Rogers Rafio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI {C57.104-1991) retest quarterty 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

9/13/00 

KH 

1 

415 
cert.non 

COMMENTS 

This unit is a concern! Notice rise in acetylene, methane, ethane, and ethylene. 

Evidence of intemal arching. Moisture/dielectric ratio has gotten worse. 

Apply nitrogen. Consider inspection and servicing. 
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Tc26 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 

Address: 5555 N Channel Blvd. PDX Report by 

Phone: 503-247-1667 
Contact: Ed Barrow/Ken Swingle Class: 

Substation/Site: 32-1 MVA: 

Transfomier No.: 79F835 Gallons: 

Manufacturer: Elect. Tech PCB's 

Voltage: 11400/480 %lmp. 

Lab Used 

DISSOLVED GASES PPM 
Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (p|»n} 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (C02/C0) 

lEEBANSl (C57.104-1991} 

ACTI 

8/24/00 

2 

3 

72 

8 

17 

180 

1348 

11213 

41374 

282 

54217 

39 

19 

0.047 

27 

G8.0 

Pass 

0.894 

80F 

50c 

1.6 

ok 

ACTI 

8/25/99 

0 

3 

42 

1 

3 

76 

1132 

14614 

48525 

125 

64398 

44 

19 

0.038 

28 

L5.0 

Pass 

0.888 

45c 

2 

9/13/00 

KH 

2.5 
488 

rtemp 

6.4 

COMMENTS 



Tc27 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer 

Voltage: 

l.abUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustitiles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Add Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

I>ressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

Cascade General Shipyard Date: 

55SS N Channel Blvd. PDX Report by 

503-247-1667 

Ed Barrow/Ken Swingle Class: 

Sub 4-5 MVA: 

79F6705 Gallons: 

Elect. Tech PCB's 

12470/480 %lmp. 

ACTI 

8/24/00 

0 

12 

9 

17 

19 

243 
2594 
4640 
4640 
300 

50838 

39 

12 

0.029 

29 

G8.0 

Pass 

QMS 

80F 

3Sc 

0 

Ok 

ACTI 

8/25/99 

0 

4 

1 

5 

4 

117 

2384 

2316 

53131 

131 

57861 

46 
27 

0.029 
28 

L5.0 

Pass 

0.899 

35c 
0.6 
Ok 

9/13/00 

KH 

0.33 

176 

rtemp 

5.1 

apply nitrogen 



Tc29 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 

Address: 5555 N Channel Blvd. PDX Report by 

Phone: 503-247-1667 
Contact: Ed Barrow/Ken Swingle Class: 

Substatlon/Slte: Sub 4-2 MVA: 

Transformer No.: 7916702 Gallons: 

Manufacturer: ElecLTech PCB's 

Voltage: 12470/480 %lmp. 

Lab Used 

DISSOLVED GASES PPM 
Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Nitrogen 
Total Combustibles 

Total Gas 

OIL QUALITY 
Dielectric Break (kV) 

Water in Fluid (ppm) 

Add Number (mg KOH/g) 

Interfadal Tens.(dynes/cm) 

ASTM Color 

Visual InspecUon 

Speciflc Gravity 

OPERATING CONDITIONS 
AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 
Rogers RaUo 

Cellulose Ratio (002/00) 

lEEBANSl (C57.104-1991) 

ACTI 

8/24/00 

0 

0 

2 

2 

3 

92 

1005 

10084 

41027 

98 

52216 

32 

14 

0.02 

26 

L5.0 

Pass 

0.892 

80F 

35c 

0 

ok 

ACTI 

8/25/99 

0 

1 

0 

0 

0 

38 

922 

4099 

42245 

39 

47305 

50 

21 

0.02 

39 

L5.0 

Pass 

0.896 

35c 

0.5 

ok 

COMMENTS 

9/13/00 

KH 

0.33 
176 

rtemp 

5.1 

apply nitrogen 



Tc30 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503)266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 

Address: 5555 N Channel Blvd. PDX Report by 

Phone: 503-247-1667 

Contact: Ed Barrow/Ken Svtnngle Class: 

Substation/Site: Sub 4-4 MVA: 

Transformer No.: 79F6704 Gallons: 

Manufacturer Elect. Tech PCB's 

Vottage: 12470/480 %lmp. 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Ten$.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

I>ressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (CS7.104-1991) 

ACTI 

8/24/00 

3 

7 

96 
17 
21 

326 
2730 
4460 
43393 
470 

S1053 

38 

9 

0.022 

29 

L5.0 

Pass 

0.895 

OOF 

35c 
0 
ok 

COMMENTS 

apply nttrogen 

ACTI 

8/25/99 

0 

4 

26 
7 
6 

251 

2011 

3101 

64046 

294 

69452 

41 

23 

0.018 

31 

L5.0 

Pass 

0.889 

35c 
0.5 
ok 

9/13/00 

KH 

0.33 

176 

rtemp 

6.1 



Tc31 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer; Cascade General Shipyard Dale: 

Address: 5555 N Channel Blvd. PDX Report by 

Phone: 603-247-1667 
Contact: Ed Barrow/Ken Swingle Class: 

Substation/Site: Sub 4-11 MVA: 

Transformer No.: 79F6701 Gallons: 

Manufacturer Elect. Tech PCB's 

Voltage: 12470/480 %lmp. 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Etiiane 

Cartion Monoxide 

Cartion Dioxide 
Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dyne5/cm) 

ASTM Color 

Visual Inspection 

Spedfic Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Lev^ 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio {C02/C0) 

IEEE/ANSI (C57.104-1991) 

ACTI 

8/24/00 

0 

22 

19 

28 

21 

262 

3118 

4220 

43362 

372 
52072 

34 

8 

0.02 

28 

G8.0 

Pass 

0.897 

80F 

35c 

0 

ok 

COMMENTS 

ACTI 

8/25^9 
0 
10 

3 

5 

2 

145 

2688 

1774 

47864 

165 

52491 

39 

14 

0.021 

31 

L6.0 

Pass 

0.892 

35c 
0.5 
ok 

9/15/99 

KH 

0.33 

176 

rtemp 
5.1 

apply nitrogen 



Tc32 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Ctwnbustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

/\STM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose RaUo (C02/C0) 

lEEBANSl (057.104-1991) 

COMMENTS 

Cascade General Shipyard Date: 

5555 N Channel Blvd. PDX Report by 

503-247-1667 

Ed Barrow/Ken Swingle Class: 

Sub 12-2 MVA: 

79F67112 Gallons: 

Elect Tech PCB's 

12470/480 %lnqi. 

ACTI 

8/24/00 

0 

6 

10 

4 

1 

194 

710 

5171 

50162 
215 

56258 

35 
8 

0.023 

26 

G8.0 

Pass 

0.899 

80F 

40c 

0 

ok 

ACTI 

8/25/99 

0 

9 

1 

0 

0 

49 

666 
6767 

47613 

59 
55096 

37 

20 

0.034 

29 

L6.0 

Pass 

0.888 

40c 
0.5 
ok 

9/13/00 

KH 

1 

316 

rtemp 

5.5 

apply nitrogen 



Tc33 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dtoxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interftcial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Uvel 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 
Ed Barrow/Ken Svringle 

Sub 4-3 

79F9703 

Elect Tecli 

12470/480 

ACTI 

8/24/00 

54 

19 

131 

35 

10 

216 

1642 

7397 

41905 

465 

51409 

35 
6 

0.03 
27 

L5.0 

Pass 

0.894 

80F 

30c 

0 

ok 

ACTI 

8/25/99 

0 

4 

0 

1 

0 

118 

2229 

3642 

60095 

123 

66089 

43 
25 

0.023 
28 

L5.0 

Pass 

0.89 

40c 

1 

ok 

Oate: 
Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

9/13/00 

KH 

0.33 

176 

rtemp 

5.1 

GAS DIAGNOSTICS 

Rogers Ratio 141-2-0 circulating currents and overheated Joints 

Cellulose Ratio (C02/C0) 

lEEE/AIUSl (C57.104-1991) 

COMMENTS 
Evidence of acetylene is a concern, as well as rise in ethylene. Monitor unit and 

consider further testing/inspection. Apply nitrogen. 
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Tc34 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard Date: 

Address: 5555 N Channel Blvd. POX Report by 

Phone: 503-247-1667 
Contact: Ed Barrow/Ken Swingle Ctess: 

SubstaUon/Site: Sub 4-1 MVA: 

Transformer No.: 79F9701 Gallons: 

Manufacturer Elect Tech PCB's 

Voltage: 12470/480 %lmp. 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 
Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Nitrogen 

Total CombusObles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Add Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 
Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose RaUo (C02/C0) 

lEEBANSl (C57.104-1991) 

ACTi 

8/24/00 

0 

16 

9 

7 

4 

173 

716 

711 

26269 

208 

27904 

44 

26 

0.031 

25 

G8.0 

Pass 

0.893 

80F 

40c 

0 

ok 

ACTI 

8/25/99 

0 

1 

1 

0 

0 

so 
519 

6527 

53768 

52 
60866 

43 

16 

0.024 

28 

LS.5 

Pass 

0.896 

35c 

0 

ok 

COMMENTS 
Apply nitrogen. 

9/13/00 

KH 

0.33 
176 

rtemp 

5.1 



Tc35 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 

Address: 5555 N Channel Blvd. POX Report by 

Phone: 503-247-1667 
Contact: Ed Barrow/Ken Swingle Class: 

SubstaUon/Site: Sub 4-12 MVA: 

Transformer No.: 79F97012 Gallons: 

Manufacturer: ElecLTech PCB's 

Voltage: 12470/480 %lmp. 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertedal Tens.(dynes/cm) 

ASTM Color 

Visual inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers RaUo 

Cellulose F(atio (C02/CO) 

lEEBANSl (C57.104-1991) 

COMMENTS 

ACTI 

8/24/00 

0 

4 

3 

4 

2 

137 

518 

5742 

42332 

160 

48742 

40 

34 

0.027 

24 

L6.0 

Pass 

0.892 

OOF 

30c 

.3 

low 

Apply nitrogen. 

ACTI 

8/25/99 

0 

2 

0 

0 

0 

42 

1128 

2699 

52838 

44 
56710 

42 

27 

0.024 

35 

L5.0 

Pass 

0.892 

35c 

0 

Moisture increasing. 

9/13/00 

KH 

0.33 
176 

rtemp 
5.1 



Tc36 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard 

Address: 6556 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ed Barrow/Ken Svnngle 

Substation/Site: Sub 12-4 

Transformer No.: 79F6714 

Manutecturer Elect Tech 

Voltage: 12470/460 

Lab Used ACTI 

DISSOLVED GASES PPM 8/24/00 

Acetylene 4 

Hydrogen 7 

Ethylene 145 

Methane 82 

Ettiane 154 

Carbon Monoxide 667 

Carbon Dioxide 4173 

Oxygen 4595 

Nitrogen 45116 

Total Combustibles 1059 

Total Gas 54942 

OIL QUALITY 

IMeiectric Break (kV) 37 

Water in Fluid (ppm) 21 

Acid Number (mg KOH/g) 0.025 

Interfacial Tens.(dynes/cm) 31 

ASTM Color G8.0 

Visual Inspection Pass 

Specific Gravity 0.897 

OPERATING CONDITIONS 

AmbientTemp. 80F 

Winding Temp. 

Liquid Temp. 40c 

Pressure 0 

Liquid Level ok 

ACTI 

8/25/99 

0 

4 

38 

25 
34 
381 

3077 

2461 

59156 

482 

65175 

46 

26 

0.019 

42 

L6.5 

Pass 

0.89 

35c 

0 

GAS DIAGNOSTICS 

Rogers Ratio 2-1-0-0 slight overheating 

Cellulose F(atio (C02/C0) 

lEEBANSl (C57.104-1991) retest quarterly 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%Imp. 

9/13/00 

KH 

1 

316 

rtemp 

5.5 

COMMENTS 

Combustible gas rise Is a concern. Consider further testing/Inspection. 

Apply nitorgen. 
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Tc37 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Custmner: 
Address: 

Phone: 

Contact: 

SubstaUon/Site: 
Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

D I S S O L V E D G A S E S P P M 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combust ibles 

Total Gas 

O I L Q U A L I T Y 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Ac id Numtier (mg KOH/g) 

in ter fodal Tens.(dynes/cm) 

ASTM Color 

Visual InspecUon 

Specific Gravi ty 

O P E R A T I N G C O N D I T I O N S 

AmbientTemp. 

Winding Temp. 

L iquid Temp. 

Pressure 

L iquid Level 

G A S D I A G N O S T I C S 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

C O M M E N T S 

Cascade General Shipyard Date: 

5555 N Channel Blvd. PDX Report by 

503-247-1667 

Ed Barrow/Ken Swingle Class: 

Sub 4 4 MV/L-

79F6706 Gallons: 

Elect Tech PCB's 

12470/460 % lmp . 

ACT! 

8/24/00 

0 

17 

4 

4 

6 
145 

1841 

8873 

42355 

176 
53245 

40 

22 

0.027 

27 

G8.0 

Pass 

0.896 

SOF 

40c 
0.5 
low 

ACTI 

8/25/99 

0 

4 

0 

0 

0 

64 
1654 
2452 

46951 
68 

51125 

46 
19 

0.029 

28 

L5.5 

Pass 

0.895 

35c 
0.5 

9/13/00 

KH 

0.33 

176 

rtemp 

5.1 



Tc38 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transfomier No.: 

5555 N Channel Blvd. PDX 

503-247-1667 

Ed Barrow/Ken Swingle 

Sub 4-9 

79F6709 

Manufacturer Elect. Tech 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 
Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Ackl Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual InspecUon 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Uve l 

12470/460 

ACTi 

8/24/00 

0 

52 

14 

40 

23 

581 

4425 

4863 

49077 

710 

59075 

39 

9 

0.022 

31 

L5.0 

Pass 

0.895 

SOF 

35c 

0 

ok 

ACTI 

8/25/99 

0 

27 

2 

7 

1 

297 

2964 

3123 

65723 

334 

72144 

39 

6 

0.017 

32 

L5.5 

Pass 

0.894 

35c 

0.25 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%lmp. 

9/13/00 

KH 

0.33 

176 

rtemp 

5.1 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellulose RaUo (C02/C0) 
lEEBANSl (C57.104-1991) 

COMMENTS 

Apply pressure 



Tc39 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 

Address: 5555 N Channel Blvd. PDX Report by 

Phone: 503-247-1667 

Contact: Ed Barrow/Ken Swingle Class: 

Substation/Site: Sub 4-10 MVA: 

Transformer No.: 79F67010 Gallons: 

Manufacturer: Elect Tech PCB's 

Voltage: 12470/460 %lmp. 

Lab Used 

DISSOLVED GASES PPM 
Acetylene 

Hydrogen 
Ethylene 

Methane 

Ettiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertedal Tens.(dynes/cm) 

ASTM Color 

Visual InspecUon 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

ACTI 

8/24/99 

0 

24 

10 

23 

20 

280 

1260 

5009 

41857 

357 

48483 

41 

3 

0.02 

31 

L5.0 

Pass 

0.898 

SOF 

35c 

0 

low 

ACTI 

8/25/99 

0 

6 

1 

5 

4 

13S 

1049 

1404 

5084S 

151 

53449 

46 

23 

0.01 

31 

L5.0 

Pass 

0.89 

38 

0 

COMMENTS 

9/14/00 

KH 

0.33 

176 

rtemp 

5.1 

Apply pressure. 



TcS 

ENGINEERED SUBSTATION SERVICES INC. | 

m ' im 
Customer 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transfomfier No.: 

Manufacturer: 

Voltage: 

l ab Used 

DISSOLVED GASES PPM 
Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertedal Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/XmbientTemp. 

Winding Temp. 

Liquid Temp. 

i^essure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratfo 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

1131 SE 2nd Ave. 
Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ed Barrow/Ken Swingle 

Sub4.« 

79Fe708 

Elect. Tech 

12470/460 

ACTI 

8/24/00 

43 

66 

793 

176 

168 

478 

2010 

4556 

44549 

1716 

52831 

33 

14 

0.031 

28 

L2.0 

Pass 

0.894 

SOF 

40c 

-1 

Ok 

retest quarteriy 

ATCI 

8/25/99 

14 

7 

318 

58 

40 

195 

1375 

1634 

52821 

632 

56461 

40 

11 

0.031 

42 

L2.0 

Pass 

0.886 

33c 

-1.6 

Date: 9/14/00 

Report by KH 

Class: 

MVA: 0.33 

Gallons: 176 

PCB'S rtemp 

%Imp. 5.1 

This unit is a concern. There is a significant increase in combustible gases. 1 

Consider additional testing/inspection. | 

Apply pressure. 1 

Ho 
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Tc41 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 603-247-1667 

Contact: Ed Barrow/Ken Swingle 

SubstaUon/Site: Sub 12-1 

Transfbnner No.: 79F6711 

Manufacturer Elect. Tech 

Voltage: 12470/460 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

9/14/00 

KH 

1 

316 

rtemp 

5.5 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Mettiane 

Ethane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

interfocial Ten$.(dynes/cm) 

ASTM Color 

Visual InspecUon 

Specific Gravity 

OPERATING CONDITIONS 

/AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

ACTI 

8/24/00 

0 

6 

0 

2 

0 

77 

669 

12705 

44877 

85 

58336 

35 

21 

0.027 

31 

L2.5 

Pass 

0.883 

SOF 

40c 

0 

ok 

Apply pressure. 

ACTI 

8/25/99 

0 

0 

0 

0 

0 

458 

42 

3557 

39437 

42 

43495 

42 

20 

0.02 

37 

L2.5 

Pass 

0.879 

0 



Tc47 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manutacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrog«i 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Waterin Fluid (ppm) 

Add Number (mg KOH/g) 

interfadal Tens.(dynes/cm) 

ASTM Color 

Visual inspection 

Specific Gravity 

OPERATING CONDITIONS 
/AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ed Barrow/Ken Swingle 
Dry Dock 

771382 

ACTi 

8/24/00 

96 

45 

23 

29 
14 

604 

3964 

9375 

48206 

811 

62356 

44 

5 

0.002 

41 

L0.5 

Pass 

0.886 

SOF 

40c 

0 

Ok 

ACTI 

8/25/99 

23 

9 

2 

8 

0 

240 

2148 

10799 

61624 

282 

74852 

50 

13 

0.002 

38 

LO.S 

Pass 

0.883 

50c 

0.25 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

9/14/00 

KH 

1 

310 

cert-non 

GAS DIAGNOSTICS 

Rogers RaUo 0-0-1-2 Arc, with power follow-through 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) restest quarterty 

COMMENTS 
Rise in combusUble gases Is a concern. Consider additional testing/inspection. 

Apply pressure. 
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Tc48 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 9/14/00 

Address: 

Phone: 

Contact: 

SubstaUon/Site: 

Transformer No.: 

5555 N Channel Blvd. PDX 

503-247-1667 

Ed Barrow/Ken Swingle 

C.U.S. 

SBV567601 

Manutecturer West 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dietectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual InspecUon 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

12470^40 

ACTI 

8/24/00 

0 

15 

67 

25 

6 

765 

3399 

4625 

52421 

878 

67637 

42 

2 

0.028 

31 

L2.0 

Pass 

0.881 

SOF 

40c 

0 

ok 

Apply pressure. 

ACTI 

8/25/99 

0 

5 

20 

4 
0 

375 

2534 

3174 

61525 

404 

67637 

49 

8 

0.02 

32 

L1.5 

Pass 

0.883 

40C 

0.25 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

KH 

1.5 

259 

cert-non 

5.5 

. 



Tc49 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. POX 

Phone: 503-247-1667 

Contact: Ed Barrow/Ken Swingle 

Substation/Site: C.U.S. 

Transformer No.: SBV567602 

Manufacturer West. 

Voltage: 12470/240 

Lab Used ACTI 

D I S S O L V E D G A S E S P P M 8/24/00 

Acetylene 0 

Hydrogen 25 

Ethylene 113 

Methane 30 

Ethane 6 

Carbon Monoxide 1204 

Cart ion Dioxide 8179 

Oxygen 7605 

Nitrogen 50096 

Total Combustibles 1378 

Total Gas 67258 

O I L Q U A L I T Y 

Dieiecb-ic Break (kV) 39 

Water in Fluid (ppm) 5 

Acid Number (mg KOH/g) 0.023 

interfacial Tens.(dynes/cm) 30 

ASTM Color L1.5 

Visual Inspection Pass 

Spedf ic Gravtty 0.875 

O P E R A T I N G C O N D I T I O N S 

AmbientTemp. SOF 

Winding Temp. 

Uqu id Temp. 40c 

Pressure 0 

Uqu id Level ok 

ACTI 

8/25/99 

0 

7 

24 

3 

24 
719 
6154 
8665 
67269 
763 

82842 

49 

10 

0.018 

30 

L1.5 

Pass 

0.887 

40C 
0.5 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% lmp . 

9/14/00 

KH 

1.5 

259 
cert-non 

5.47 

G A S D I A G N O S T I C S 

Rogers Ratio 14-2-0 core 7 tank circulating currents/overheated Joints 

Cellulose Ratio (C02/C0) <7 indicat ing severe overheating near insulation 

lEEE/ANSl (C57.104-1991) retest quarter ly 

C O M M E N T S 

Rise in combust ib le gases, as well as carbon dioxide is a concern. 

Consider addit ional testing/inspection. 

Apply pressure. 
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Tc50 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Custtmier 

Address: 

Phone: 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact- Ed Barrow/Ken Swingle 

SubstaUon/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 
Acetylene 

Hydrogen 
Ethylene 

Methane 

Ethane 
Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Totel Gas 

OIL QUALITY 

Dielecta-h: Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Cokir 

Visual inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTanp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

C.U.S. 

SBV567604 

West 

12470/240 

ACTI 

8/24/00 

0 

38 

124 

43 

9 

1273 

6061 

4599 

64589 

1487 

76736 

45 

2 
0.021 

31 

L2.0 

Pass 

0.882 

SOF 

35c 

-0.5 

ok 

ACTI 

8/25/99 

0 

6 

23 

4 

0 

479 

3031 

4430 

60212 

512 

68186 

50 

7 

0.021 

30 

L1.5 

Pass 

0.876 

40C 

0 

Date: 

Report by 

Class: 

MVA: 

Gaikins: 

PCB'S 

%lmp. 

9/14/00 

KH 

1.5 

259 

cert-n<Hi 
5.47 

GAS DIAGNOSTICS 

Rogers RaUo 1-0-24) core 7 tank circulating currents/overheated Joints 

Cellulose Ratio (C02/C0) <7 Indicati'ng severe overheating near insulation 

lEEB/VNSl (C57.104-1991) retest quarteriy 

COMMENTS 

Rise in combustible gases, as well as carbon dioxide is a concem. 

Consider additional tesUng/inspecUon. 

Appty pressure. 
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T c 5 1 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Cus tomer Cascade General Shipyard 

Address: 6655 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ed Barrow/Ken Svringle 

Substation/Site: C.U.S. 

Transformer No.: $BV567603 

Manufacturer W e s t 

Voltage: 12470/240 

Lab Used ACTI 

D I S S O L V E D G A S E S P P M 8/24/00 

Acetylene 0 

Hydrogen 12 

Ethylene 62 

Methane 24 

Ethane 5 

Carbon Monoxide 846 

Cartion Dioxide 3542 

Oxygen 5320 

Nifrogen 44842 

Total Combust ibles 949 

Total Gas 54653 

O I L Q U A L I T Y 

Dielectn'c Break (kV) 40 

Water bi Fluid (ppm) 6 

Ac id Number (mg KOH/g) 0.03 

Interfacial Tens.(dynes;/cm) 31 

ASTM Color L2.0 

Visual Inspection Pass 

Speciflc Gravi ty 0.88 

O P E R A T I N G C O N D I T I O N S 

/XmbientTemp. SOF 

Winding Temp. 

Liquid Temp. 30c 

Pressure -1 

Uqu id Level ok 

ACTI 

8/25/99 

0 

8 

20 

7 

0 

624 
3828 

2350 

62237 
659 

69074 

47 

9 

0.019 

37 

L1.5 

Pass 

0.877 

35c 
-0.75 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

9/14/00 

KH 

1.5 

259 
cert-non 

6.51 

G A S D I A G N O S T I C S 

Rogers Ratio 1-0-2-0 core 7 tank circulat ing currents/overheated Joints 

Cellulose Ratto |C02/C0) 

lEEBANSl (C57.104-1991) retest quarterly 

C O M M E N T S 

Apply pressure. 



Tc52 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5SSS N Channel Blvd. PDX 

Phone: 503-247-1667 

Contect: Ed Barrow/Ken Swingle 

Substefion/Site: C.U.S. 

Transformer No.: PAT716001 

IWanufacturer West. 

Voitege: 12470/480 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%lmp. 

9/14/00 

KH 

1 

224 

cert-non 

5.81 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Mettiane 

Ethane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Nita-ogen 

Totel Combustibles 

TotelGas 

OIL QUALITY 

Dietectric Break (kV) 

Water in Fluid (ppm) 

AcM Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTH Cotor 

Visual InspecUon 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

ACTI 

8/24/00 

0 

19 

48 

26 

S 

827 

3024 

5555 

47669 

925 

57173 

48 

4 

0.028 

31 

L1.5 

Pass 

0.878 

80F 

30c 

-1 

ok 

ACTi 

8/25/99 

0 

8 

14 

6 

0 

595 

3116 

2541 

68869 

623 

75150 

49 

10 

0.022 

29 

L1.5 

Pass 

0.876 

20c 

-0.5 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (CQ2/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

Needs a sample valve. 

Apply pressure. 



Tc53 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

665S N Chwinel Blvd. PDX 

603-247-1667 

Contact Ed Barrow/Ken Swingle 

Substetion/Site: 

TransfCmner No.: 

Sub 4-7 

79F67097 

Manutecturer Elect Tech. 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Carbon Monoxide 

CariKHi DIoxkle 

Oxygen 

Nitrogen 

Totel Combustibtes 

TotelGas 

OIL QUALITY 

Dielectric Break (kV) 

Water in RuM (ppm) 

Acid Number (mg KOH/g) 

intertecial Tens.(dynes/cm) 

ASTM Color 

Visual tnspectiwi 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (CS7.104-1991) 

COMMENTS 

12470/480 

ACTI 

8/24/00 

0 

32 

2 

3 

1 

113 

543 

7225 

38481 

161 

46400 

36 

10 

0.03 

29 

L5.0 

Pass 

0.892 

SOF 

40C 

0 

ok 

Apply pressure. 

ACTI 

8/25/98 

0 

3 

0 

14 

13 

88 

1129 

2829 

55237 

118 

59313 

46 

26 

0.024 

28 

L6.0 

Pass 

0.891 

35c 

0.25 

Date: 

i teportby 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

9/14/00 

KH 

0.33 

176 

rtemp 

5.1 



Tc54 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ed Barrow/Ken Swingle 

Substetion/Site: Sub 4 

Transfmmer No.: PG08188 

IVianutecturer GE 

Voltage: 12470/480 

Oate: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

9/14/00 

KH 

1.5 

295 

silicone 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydn^en 

EUiylene 

Metiiane 

Etiiane 

Cartion Monoxide 

Carbon Dtoxide 

Oxygen 

Nitrogen 

Totel Combustibles 

TotelGas 

OIL QUALITY 

Dielectric Break (kV) 

Water in FluM (ppm) 

/Vcid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

/VmblentTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Lkiuid Level 

ACTI 

8/24/00 

0 

70 

4 

57 

6 

963 

2860 

5509 

55553 

1100 

65012 

33 

12 

0.01 

LO.S 

Pass 

0.977 

SOF 

40c 

npg 

high 

ACTI 

8/25/99 

0 

35 

0 

25 

0 

887 

4012 

6046 

110799 

947 

121804 

38 

16 

0.003 

L0.5 

Pass 

0.975 

35c 

npg 

GAS DIAGNOSTICS 

Rogera Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

No pressure guage. 



Tc55 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503)266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

6555 N Channel Blvd. PDX 

503-247-1667 

Contect Ed Barrow/Ken Swingle 

Substetion/Site: 

Transformer No.: 

Sub 6 

836002311 

Manutecturer RTE 

VcAage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiytene 

Mettiane 

Ethane 

Carbon Ifonoxide 

Cartion Dtoxide 

Oxygen 

Nitrogen 

Total Combustibles 

TotelGas 

OiL QUALITY 

Dielecbic Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertedal Tens.(dynes/cm) 

ASTM Color 

ViauaS inspectfon 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Lk|uki Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (CQ2/C0) 

lEEBANSl (CS7.104-1991) 

COMMENTS 

I 

12470/460 

ACTI 

8/24/00 

0 

9 

10 

27 

24 

646 

2455 

5680 

43475 

716 

52226 

38 

16 

0.014 

34 

L3.6 

Pass 

0.877 

SOF 

40c 

npg 

ok 

yio pressure guage. 

ACTI 

8/25/99 

0 

4 

1 

2 

1 

299 

1657 

8657 

67461 

307 

78081 

47 

9 

0.011 

34 

L3.S 

Pass 

0.879 

40c 

npg 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%lmp. 

9/14/00 

KH 

1 

392 

rtemp 

5.6 



Tc56 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contect Ed Barrow/Ken Swingle 

Substetion/Site: Sub 6 

TransfcmnerNo.: 836002464 

Manutecturer RTE 

Voitege: 12470/480 

Date: 

teport by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

9/14/00 

KH 

1.5 

540 

rtemp 

5.6 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Mettiane 

Ettiane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Nitrogen 

Totel Combustibles 

TotelGas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

AcM Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTH Color 

Visual inspection 

Speciflc Gravity 

OPERATING CONOmONS 

AmbtontTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellulose Ratto (CQ2/C0) 

lEEBANSi(C57.104-1991) 

ACTI 

8/24/00 

0 

8 

13 

34 

16 

620 

1809 

4814 

42454 

691 

49768 

33 

18 

0.017 

35 

L3.5 

Pass 

0.382 

SOF 

40c 

npg 

ok 

ACTI 

8/25/00 

0 

4 

2 

10 

0 

363 

1652 

2059 

54285 

379 

58373 

42 

7 

0.012 

35 

L3.5 

Pass 

0.88 

40c 

npg 

COMMENTS 

No pressure guage. 



Tc57 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 603-247-1667 

Contect Ed Barrow/Ken Swingle 

Substetion/Site: Berth 308 

Tiansfmmer Na: K425083M68 

Manutecturer GE 

Vcdtage: 13200/480 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

9/14/00 

KH 

0.3 

122 

no date 

1.71 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiytene 

Mettiane 

Ettiane 

Cartian Monoxide 

Cartion Dioxide 

Oxygen 

Nftrogen 

Totel Gas 

OIL QUALITY 

Dielecbic Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynra/em) 

ASTM Cotor 

Visual Inspection 

Specifte Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

LkjuM Temp. 

Pressure 

Liquid Level 

ACT! 

8/24/00 

0 

21 

117 

30 

15 

660 

4198 

55425 

46437 

833 

56893 

SO 

19 

0.018 

30 

L2.0 

Pass 

0.887 

SOF 

30c 

npg 

ok 

ACTI 

8/25/99 

0 

15 

37 

12 

2 

610 

3711 

9215 

68927 

676 

82428 

49 

13 

0.012 

30 

L1.5 

Pass 

0.887 

32c 

npg 

GAS DIAGNOSTICS 

Rogers Ratio 1-0-2-0 core & tenk circulating currents, overheated jointe 

Cellulose Ratto (C02/C0) 

IEEE//UiSI (C57.104-1991) retest quateriy 

COMMENTS 

No pressure guage. 



Tc58 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

i OIL ANALYSIS TEST RESULTS 

Custwner Cascade General Shipyard 

Address: 6555 N Channel Blvd. PDX 

Phone: 603-247-1667 

Contect' Ed Barrow/Ken Swingle 

Substetion/Site: Berth 307 

Transformer Na: H425084M68 

•Manutecturer GE 

Voitege: 13200/480 

Date: 

(eportby 

Class: 

MVA: 

Gallons: 

PCBa 

% Imp. 

9/14/00 

KH 

0.3 

122 

no date 

1.71 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Carlion Monoxide 

Cartion Dtoxide 

Oxygen 

Nitrogen 

Totel Combustibles 

TotelGas 

OIL QUALITY 

Dielectric Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOH/g) 

Interiaclai Tens.(dynes/cm> 

ASTM Color 

A^ua ! Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Lkiuid Level 

ACTI 

8/24/00 

0 

26 

27 

84 

27 

1307 

4962 

5119 

61602 

1466 

73149 

43 

11 

0.011 

31 

L1.5 

Pass 

0.885 

SOF 

40c 

npg 

ok 

ACTI 

8/25/99 

0 

5 

4 

23 

1 

666 

3833 

2245 

82613 

699 

69390 

53 

10 

0.009 

32 

L1.5 

Pass 

0.8S5 

35c 

npg 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratto (C02/C0) <7 indicates severe overheating near the insulation 

lEEE/ANSl (C57.104-1991) retest quateriy 

COMMENTS 

Carbon Monoxide level Indicates thermal decomposition of cellulose. Monitor unit 

No pressure guage. 



Tc59 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

H OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. POX 

Phone: 503-247-1667 

Contact Ed Barrow/Ken Swingle 

Substetion/Site: Berth 308 

Transfomier Na: H425082M68 

Manutecturer GE 

Voltage: 13200/480 

Date: 

Report Ity 

Class: 

MVA: 

Galtons: 

PCB's 

%lmp. 

9/14/00 

KH 

0.3 

122 

no date 

1.71 

Lab Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

CarbtHi Monoxide 

Cartion Dioxide 

Oxygen 

Nitrogen 

Totel Combustibles 

Totel Gas 

OIL QUAUTY 

Dtetedric Break (kV) 

Water in Fluid (ppm) 

AcM Number (mg KOH/g) 

Intertedal Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciffe Gravity 

OPERATING CONDITIONS 

/VmblentTemp. 

Winding Temp. 

LiquM Temp. 

Pressure 

Lh|uM Level 

ACTI 

8/24/00 

0 

0 

4 

3 

0 

133 

1018 

18404 

53758 

140 

73320 

34 

26 

0.012 

24 

L1.0 

Pass 

0.878 

SOF 

46c 

npg 

high 

ACTI 

8/25/99 

0 

0 

0 

0 

0 

46 

688 

20235 

52612 

46 

734S1 

38 

29 

0.018 

33 

L1.6 

Pass 

0.877 

36c 

npg 

GAS DIAGNOSTiCS 

Rogers Ratto 

Cellutose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

No pressure guage. 



Tc60 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade Oeneral Shipyard 

Address: 

Phwie: 

5555 N Channel Blvd. POX 

603-247-1667 

Contect Ed Barrow/Ken 

Sutistetion/Slte: 

Transformer Na: 

Manutecturer 

Voitege: 

UbUsed 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Etiiyiene 

Mettiane 

Ettiane 

Carbon Monoxide 

Carbon DtoxMe 

Oxygen 

Nitrogen 

Totel Combustibles 

TotelGas 

OIL QUAUTY 

Dietectric Break (kV) 

Water bi FluM (ppm) 

AcM Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Cotor 

Visual inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressuie 

LkiuM Level 

Sub7A 

PQH071S 

12470/460 

ACTI 

8/24/00 

0 

14 

32 

43 

27 

1346 

7301 

4656 

51068 

1462 

64487 

32 

24 

0.033 

38 

L3.0 

Pass 

0.881 

SOF 

45c 

npg 

high 

Swingle 

ACTI 

8/25/99 

0 

5 

6 

7 

2 

811 

4227 

2748 

68670 

831 

66375 

43 

8 

0.022 

36 

L3.0 

Pass 

0.884 

42c 

npg 

Oate: 

Report by 

Ctess: 

MVA: 

Gallons: 

PCB's 

%lmp. 

9/14/00 

KH 

2 

415 

rtemp 

5.4 

GAS DIAGNOSTICS 

Rogers Itatio 

Cellulose Ratto (C02/CO) <7 indicates severe heating near insulation 

lEEBANSl (CS7.104-1991) retest quarterty 

COMMENTS Carbon Monoxide level indicates thermal decompositton of cellulose. Monitor unit. 

No pressure guage. 



Tc61 

ENGINEERED SUBSTATION SERVICES INC. 
I—n 1131 SE 2nd Ave. 
lEI--

. • ' ' — ' ^ ^ , Canby, Oregon 9 7 0 1 3 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 55SS N Channel Blvd. PDX 

Phone: 503-247-1667 

Contect Ed Barrow/Ken Swingle 

Substetion/SRe: Crane #11 

Transformer No.: L243300 

Manutecturer 

Voitege: 2400/480 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCffs 

%lmp. 

9/14/00 

KH 

0.3 

121 

silk^ne 

Lab Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiyiene 

Mettiane 

Ethane 

Carbon MonoxMe 

Cartion DtoxMe 

Oxygen 

Nitrogen 

Totel Combustibles 

TotelGas 

OIL QUALITY 

Dtelectrtc Break (kV) 

Water In FluM (ppm) 

AcM Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

LhiuM Temp. 

Pressure 

UquM Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (CO2/C0) 

ACTI 

8/24/00 

0 

232 

3 

117 

18 

1408 

5743 

6614 

66260 

1778 

80295 

39 

23 

0.007 

L0.5 

Pass 

0.965 

SOF 

45c 

0 

c« 

lEEBANSl (C57.104-1991) retest quarterty 

ACTI 

8/25/99 

0 

200 

0 

25 

0 

953 

5877 

9078 

102299 

1178 

118431 

36 

24 

0.005 

L0.5 

Pass 

0.971 

42c 

4.S 

COMMENTS 

Apply pressure. 



Tc62 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 
/Uidiess: 6555 N Channel Blvd. PDX 

Phone: 603-247-1667 
Contect Ed Barrow/Ken Swingle 

Substeti'on/Site: Crane #14 
Transformer Na: L243297 

Manutecturer 
Voitege: 2400/480 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% lmp. 

9/14/00 

KH 

0.75 

142 

silicone 

5.7 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiytene 

Mettiane 

Ettiane 

Carbon MonoxMe 

Carbon Dtoxide 

Oxygen 

Nitrogen 

Totel Combustibles 

TotelGas 

OIL Q U A U T Y 

Dielectric Break (kV) 

Water in FluM (ppm) 

AcM Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual Inspectfon 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbienUemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellulose Rafio (C02/C0) 

ACTI 

8/24/00 

0 

208 

4 

122 

20 

1224 

3758 

4803 

68964 

1578 

79103 

33 

11 

0.006 

L0.5 

Pass 

0.967 

SOF 

35c 

0 

ok 

lEEBANSl (C57.104-1991) retest quarterty 

ACTI 

8/2S/99 

0 

501 

0 

41 

1 

853 

3068 

4S04 

106965 

1396 

11S933 

34 

26 

0.001 

L0.5 

Pass 

0.969 

35c 

-0.5 

COMMENTS 

Apply pressure. 



Tc63 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 603-247-1667 

Contact Ed Barrow/Ken Swingle 

Substetion/Site: Crane #17 

Transformer N a : L243297 

Manutecturer 

Voitege: 2400/480 

Date: 

Report tty 

Ctess: 

MVA: 

Galtons: 

PCB's 

%imp. 

9/14/00 

KH 

0.5 

12S 

silicone 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Ethane 

Carbon MonoxMe 

Cartion OioxMe 

Oxygen 

Nitrogen 

Totel Cmnbustibtes 

TotelGas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in FluM (ppm) 

AcM Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTMCokHT 

Visual Inspection 

Specffic Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

LiquM Temp. 

Pressure 

LiquM Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

ACTI 

8/24/00 

0 

203 

3 

166 

31 

1473 

7095 

6358 

79295 

1876 

94624 

36 

27 

0.008 

LO.S 

Pass 

0.969 

SOF 

3Sc 

1 

ok 

lEEBANSl (C57.104-1991) retest quarteriy 

ACTI 

8/25/99 

0 

198 

1 

51 

0 

889 

5679 

5654 

107404 

1139 

119876 

36 

21 

0.001 

LO.S 

Pass 

0.971 

40c 

1.25 

COMMENTS 

Valve stem broken. 



Tc64 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ed Barrow/Ken Swingle 

Substation/Site: Crane #16 

Transformer N a : L243299C 

Manutecturer GE 

Voitege: 2400/480 

U b U s e d 

DISSOLVED GASES PPM 

A«»tytene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Carbon MonoxMe 

CarlKin DioxMe 

Oxygen 

Nitrogen 

Totel Combustibles 

TotelGas 

OIL QUALITY 

Dleiecb-k: ft-eak (kV) 

Water in FluM (ppm) 

AcM Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Spedflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

UquM Level 

ACTi 

8/24/00 

9 

231 

7 

131 

21 

1557 

6117 

6293 

77762 

1956 

92128 

33 

25 

0.01 

LO.S 

Pass 

0.968 

SOF 

40c 

0 

ok 

ACTI 

8/25/99 

0 

55 

0 

24 

0 

845 

5087 

12063 

111158 

924 

129232 

46 

20 

0.005 

LO.S 

Pass 

0.974 

45c 

0.5 

Oate: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

9/14/00 

KH 

0.5 

125 

silicone 

GAS DIAGNOSTICS 

Rogers ftatio 0-0-0-1 flashover, no power through 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) retest monthty 

COMMENTS 

This unit is a concem based on rise in combustible gas levels. 

Consider additional testing/inspectton. 

Apply pressure. 





Tc65 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ed Barrow/Ken Svinngle 

Substetion/Site: Crane #15 

Transformer No.: L243299A 

Manutecturer GE 

Voitege: 2400/480 

Date: 

Report by 

Cbss: 

MVA: 

Galtons: 

PCB's 

%lmp. 

9/14/00 

KH 

0.5 

125 

silicone 

5.18 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiytene 

HeUtane 

Ettiane 

Carbon Monoxide 

Cartion DtoxMe 

Oxygen 

Nitrogen 

Totel Combustibles 

Totel Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In FluM (ppm) 

Acid Number (mg KOH/g) 

Inteifaciai Tens.{dynes/cm) 

ASTM Cotor 

Visual Inspection 

Spedflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Windteg Temp. 

Lkiuid Temp. 

Pressure 

Lk]uid Level 

GAS DIAGNOSTiCS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

ACTI 

8/24/00 

0 

265 

4 

113 

27 

1473 

5545 

4649 

67429 

1882 

79605 

37 

13 

0.007 

LO.S 

Pass 

0.968 

SOF 

35c 

0 

ok 

lEEBANSl (C57.104-1991) retest quarteriy 

ACTI 

8/25/99 

0 

132 

0 

40 

1 

1211 

5493 

5763 

117171 

1384 

129723 

35 

29 

0.001 

L0.5 

Pass 

0.973 

0.5 

COMMENTS 

Apply pressure. 



Tc66 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

/Vddress: 5565 N Channel Blvd. PDX 

Phwie: 503-247-1667 

Contact Ed Barrow/Ken Swingle 

Substefion/Site: Crane #12 

Transformer Na: L2432d8 

Manutecturer GE 

Voltage: 2400/480 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%lmp. 

9/14/00 

KH 

0.75 

125 

silicone 

5.64 

U b Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Mettiane 

Ettiane 

Carbon MonoxMe 

Carbon Dioxide 

Oxygen 

Nitrogen 

Totel Combuslibies 

T ( ^ l Gas 

OIL Q U A U T Y 

Dletedric Break (kV) 

Water in FluM (ppm) 

AcM Number (mg KOH/g) 

Intertedal Tens.(dyne3/cm) 

ASTM Color 

Visual Inspectton 

Specific Gravity 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Lkiuid Level 

GAS DIAGNOSTICS 

Rogers Ratto 

Celtetose Rafio (C02/C0) 

ACTI 

8/24/00 

0 

243 

4 

138 

22 

1309 

3751 

6243 

66640 

1716 

78350 

33 

12 

0.005 

Lo.e 
Pass 

0.971 

SOF 

35c 

0 

ok 

lEEBANSl (CS7.104-1991) retest quarterty 

ACTI 

8/26/99 

0 

109 

0 

43 

2 

995 

3893 

6584 

112328 

1149 

123954 

37 

22 

0.002 

LO.S 

Pass 

0.973 

0.5 

COMMENTS 

Apply pressure. 



Tc67 

ENGINEERED SUBSTATION SERVICES INC. 
|=n 1131 SE 2nd Ave. 
i—Ir Canby, Oregon 97013 

(503) 266-7173 

i OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5^6 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ed Barrow/Ken Swingle 

Sui»tation/$ite: Building 73 

Transfomter Na: PCTS3390101 

Manutectiner West 

Voitege: 12470/480 

Oate: 

leportby 

Class: 

MVA: 

Galtons: 

PCB's 

%lmp. 

9/14/00 

KH 

0.5 

141 

cert, non 

5.86 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiytene 

Mettiane 

Ettiane 

Carbon MonoxMe 

Carbon DioxMe 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in FluM (ppm) 

AcM Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspectton 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

UquM Uvel 

ACTI 

S/24/00 

0 

37 

2 

51 

6 

1347 

6940 

3837 

59584 

1443 

71804 

43 

6 

0.033 

27 

L1.0 

Pass 

0.S76 

SOF 

35c 

0 

ok 

ACTI 

8/25/99 

0 

9 

9 

5 

0 

680 

4699 

8862 

71937 

694 

86182 

49 

16 

0.038 

27 

L1.0 

Pass 

0.871 

40c 

0.5 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellulose Ratto (C02/C0) <7 indicates severe overheating near insulation 

iEEBANSi(C57.104-1991) retest quarterty 

COMMENTS 

Appty pressure. 



Tc68 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

/Vddress: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contect Ed Barrow/Ken Swingle 

Substation/Site: Building 73 

Transformer No.: PAT80910101 

iUanutecturer West 

Voltage: 12470/480 

Oate: 

Report by 

Ctess: 

MVA: 

Galtons: 

PCB's 

%ltnp. 

9/14/00 

KH 

0.5 

141 

cer lnon 

6.77 

U b U s e d 

DISSOLVED GASES PPM 

Acetytone 

Hydrogen 

Ethylene 

Mettiane 

Ettiane 

Carbon MonoxMe 

Carbon DioxMe 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dtelectric Break (kV) 

Water In FluM (ppm) 

AcM Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual Inspectton 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Wteding Temp. 

LiquM Temp. 

Pressure 

Uquid U v e l 

ACTI 

8^4/99 

0 

42 

2 

56 

8 

1391 

6001 

3564 

65093 

1499 

76167 

35 

8 

0.027 

28 

L1.5 

Pass 

0.873 

SOF 

40c 

0 

ok 

ACTI 

8/26/99 

0 

7 

0 

6 

0 

645 

3473 

11258 

81355 

658 

96744 

47 

11 

0.028 

28 

L1.0 

Pass 

0.871 

40c 

0 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) <7 indicates severe overheating near insulation 

lEEBANSl (C57.104-1991) retest quarterty 

COMMENTS 

Apply pressure. 



Tc69 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

6555 N Channel Blvd. PDX 

603-247-1667 

Contact Ed Barrow/Ken Swingle 

Substation/Site: 

Transformer Na: 

BWTP 

PCT7S6301 

Manutecturer West 

Voitege: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Etttytone 

Mettiane 

Ettiane 

Carbon MonoxMe 

Carlion Dtoxide 

Oxygen 

Nitrogen 

Totel Combustibles 

TotelGas 

OIL QUAUTY 

Dtelectric Break (kV) 

Water in FluM (ppm) 

ACM Number (mg KOH/g) 

Intertedal Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

/VmbtontTemp. 

Winding Temp. 

LiquM Temp. 

Pressure 

Uquid Level 

12470/480 

ACTI 

8/24/00 

0 

0 

1 

2 

0 

38 

553 

17164 

47669 

41 

65417 

30 

8 

0.047 

26 

L1.5 

Pass 

0.885 

SOF 

30c 

0 

ok 

ACTI 

8/25/99 

0 

0 

0 

0 

0 

0 

412 

22184 

46262 

0 

68858 

S3 

24 

0.041 

25 

L1.5 

Pass 

0.887 

40c 

0 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

9/14/00 

KH 

0.75 

179 

cert non 

6.24 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02rC0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

/Vpply pressure. 



Tc70 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ed Barrow/Ken Swingle 

Substation/Site: Sub SA 

Transformer Na: PQH4>714 

Manutecturer 

Voltage: 12470/460 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCBTs 

%teip. 

9/14/00 

KH 

2 

451 

rtemp 

5.4 

UbUsed 

DISSOLVED GASES PPM 

Acetytene 

Hydrt^ten 

Ettiytene 

Mettiane 

Etttane 

Carbon Monoxide 

Carbon DioxMe 

Oxygen 

Nitrogen 

Totel Combustibles 

TotelGas 

OIL QUALITY 

Dtelectric Break (kV) 

Water in Fluid (ppm) 

AcM Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Odor 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

/XmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (CO2/C0) 

ACTI 

8/24A)0 

0 

5 

19 

30 

18 

885 

4642 

4325 

47229 

9S7 

57139 

34 

S 

0.02 

38 

L2.5 

Pass 

0.883 

BOF 

45C 

ok 

lEEBANSl (C57.104-1991) retest quarterty 

ACTI 

8/25/99 

0 

3 

1 

2 

1 

574 

3431 

3620 

63510 

581 

71043 

50 

16 

0.017 

38 

L2.5 

Pass 

0.887 

46c 

0 

COMMENTS 

Tap changer leaking. 



Tc71 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 
Address: 5S5S N Channel Blvd. PDX 

Phone: 503-247-1667 
Contact Ed Barrow/Ken Swingle 

Substetion/Site: Portable 
Transformer Na: P01S676 

Manutecturer GE 
Voitege: 12470/460 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB'S 

%lmp. 

9/14/00 

KH 

2.6 

416 

silicone 

5.38 

U b U s e d 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ettiytene 

Mettiane 

Ettiane 

Carbon MonoxMe 

Carlion Dtoxide 

Oxygen 

Nitrogen 

Totel Combustibles 

TotelGas 

OIL QUALITY 

Dtetectalc Break (kV) 

Water in FhiM (ppm) 

A d d Number (mg KOH/g) 

Intertectel Tens.(dynes/cm) 

ASTM Cotor 

Visuai Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogera Ratio 

Cellulose Ratio (C02/C0) 

ACTI 

8/24/00 

0 

127 

2 

120 

12 

1900 

6650 

4489 

77976 

2161 

91276 

34 

21 

0.025 

L0.5 

Pass 

0.97 

80F 

43c 

npg 

ok 

lEEBANSl (C57.104-1991) retest monUity 

ACTI 

8/25/99 

0 

30 

0 

11 

0 

1011 

4294 

25625 

154314 

1052 

185286 

33 

30 

0.002 

LO.S 

Pass 

0.976 

45c 

COMMENTS 

Monitor rise in carbon monoxide and carbon dioxide. 



Tc72 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

1 OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5556 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ed Barrow/Ken Swingle 

Substetion/Site: Portable 32-4 

Transformer No.: 87V1244 

Manutecturer Vantram 

Vdtege: 12470/460 

Oate: 

Report by 

Class: 

MVA: 

Gations: 

PCB's 

%tmp. 

9/14^0 

KH 

2 

600 

rtemp 

5.7 

UbUsed 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Carbon Monoxide 

Carbon Oiox'Me 

Oxygen 

Nttrogen 

Totel Combustibles 

Total Gas 

OIL QUALITY 

Dtelectric Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTMCdor 

Visuai Inspectkm 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

UquM Temp. 

Pressure 

LiquM Level 

ACTI 

8/24/00 

0 

69 

12 

61 

16 

909 

8021 

4906 

47118 

1057 

61102 

36 

10 

0.012 

39 

L2.0 

Pass 

0.876 

SOF 

40c 

npg 

ok 

ACTI 

8/25/99 

c 

13 

1 

6 

0 

530 

5536 

2033 

52353 

550 

60471 

47 

17 

0.008 

39 

L2.0 

Pass 

0.882 

40c 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellulose Rafio (C02/C0) 

lEEBANSl (C57.104-1991) retest monthly 

COMMENTS 

Noticeable rise in gases. 

XI leaks 



1000 

8/24/00 8/25/99 

B Acetylene 

• Hydrogen 

. O Ethylene 

O Methane 

• Ethane 

@ Carbon Monoxide 



Tc73 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contect Ed Barrow/Ken Swingle 

Substetion/Stte: 

Transformer N a : 

Portabte 32-3 

87V1243 

Manutecturer Vantram 

Voitege: 

Lab Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Etiiyiene 

Mettiane 

Ettiane 

Carbon Monoxide 

Carbcm Moxide 

Oxygen 

Nitrogen 

Totel Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in FluM (ppm) 

AcM Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

Lkiuid Temp. 

Pressure 

LiquM Level 

12470/460 

ACTI 

8/24/00 

0 

18 

75 

48 

16 

962 

6055 

4860 

49061 

1119 

61085 

33 

7 

0.015 

39 

L2.0 

Pass 

0.88 

SOF 

40c 

npg 
ok 

ACTI 

S/25/99 

0 

6 

14 

10 

1 

4501 

596 

1900 

58342 

627 

65369 

49 

13 

0.008 

42 

L2.0 

Pass 

0.883 

42c 

Date: 

Report by 

Class: 

IWVA: 

Galkms: 

PCB's 

%lmp. 

9/14/00 

KH 

2 

600 

rtemp 

6.7 

GAS DIAGNOSTICS 

Rogers Ratto 1-0-2-0 core 8> tenk circulating currents, overheated Joints 

Cellulose Ratio (CO2/C0) 

lEEBANSl (C57.104-1991) retest quarteriy 

COMMENTS 



Tc74 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

i OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Bhrd. PDX 

Phone: 503-247-1667 

Contect Ed Barrow/Ken Swingle 

Substetion/Site: Sub 6 

Transformer Na: P014476 

Manutecturer QE 

Vottage: 12470/460 

Date: 

Report by 

Class: 

MVA: 

GaQons: 

PCB's 

%tmp. 

9/14/00 

KH 

1 

240 

silicone 

5.5 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Cariion IVtonoxIde 

Cartion DtoxMe 

Oxygen 

Nttrogen 

T i ^ l Combustibles 

Total Gas 

OIL QUALITY 

Dtelectric Break (kV) 

Water in FluM (ppm) 

AcM Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspectton 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

Lk]uM Temp. 

Pressure 

UquM U v d 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellutose Ratio (C02/C0) 

ACTI 

S/24/00 

0 

91 

1 

45 

6 

1027 

2846 

9121 

61294 

1170 

74431 

30 

12 

0.002 

LO.S 

Pass 

0.971 

SOF 

40c 

npg 

ok 

lEEBANSl (CS7.104-1991) retest quarterty 

ACTI 

8/25/99 

0 

28 

0 

6 

0 

730 

2858 

15323 

95893 

764 

114837 

32 

26 

0.003 

LO.S 

Pass 

0.976 

33c 

COMMENTS 

Needs new sample valve. 



Tc75 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

603-247-1667 

Contect Ed Barrow/Ken Swingle 

Substetion/Stte: 

Transformer No.: 

Sub 6 

PO14490 

Manutecturer GE 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethytene 

RAettiane 

Ettiane 

Carlion Monoxide 

Carbon DtoxMe 

Oxygen 

Nttrogen 

Totel Combustibles 

Totel Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In FluM (ppm) 

AcM Number (mg KOH/g) 

Intertedal Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravtty 

OPERATING CONOrr iONS 

iVmbienfTemp. 

Winding Temp. 

LiquM Temp. 

Pressure 

LH]uid Level 

12470/460 

ACTI 

8/24rao 

0 

53 

2 

183 

16 

659 

1306 

9079 

62881 

913 

74179 

37 

19 

0.002 

L0.5 

Pass 

0.069 

SOF 

35c 

npg 

low 

ACTI 

8/25/99 

0 

28 

0 

76 

1 

458 

1455 

13837 

110168 

563 

126025 

38 

9 

0.001 

L0.5 

Pass 

0.973 

33c 

Date: 

Report by 

Class: 

MVA: 

Gations: 

PCB's 

%lmp. 

9/14/00 

KH 

1.5 

315 

silicone 

5.54 

GAS DIAGNOSTICS 

Rogeis fiatto 2-04-0 slight overheating 

Cdlutose Ratto (C02/CO) 

lEEBANSl (C57.104-1991) retest quarteriy 

COMMENTS 



Tc76 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

ClKtomer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

603-247-1667 

Contact Ed Barrow/Ken Swingle 

Substetton/Stte: 

Transfbimer No.: 

Sub 4 

PCT2521-0101 

Manutedurer West 

Vfdtege: 

Lab Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiytene 

Mettiene 

Ettiane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Nttrogen 

Total Combustibtes 

Totel Gas 

OIL Q U A U T Y 

Dtelectric Break (kV) 

Water In FluM (ppm) 

AcM Number (mg KOH/g) 

intertecial Tens.(dyiies/cm) 

/VSTM Color 

Visual inspection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbfentTemp. 

Winding Temp. 

LiquM Temp. 

Pressure 

Lk|uM Level 

12470/460 

ACTI 

8/24/00 

0 

76 

4 

163 

15 

2188 

9890 

7908 

69059 

2446 

89303 

33 

16 

0.015 

LO.S 

Pass 

0.967 

SOF 

4Sc 

0 

ok 

ACTI 

8/25/99 

0 

21 

0 

53 

0 

1612 

9722 

10872 

103563 

1686 

125843 

36 

14 

0.003 

LO.S 

Pass 

0.974 

50c 

^J.25 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

9/14/00 

KH 

1 

200 

silicone 

5.94 

GAS DIAGNOSTICS 
Rogers Ratio 1-0-0-0 slight overheating 

CeUutose Ratio (C02/CO) 
lEEBANSl (C67.104-1991) retest monthly 

COMMENTS 

Gases levels rising. 
Apply pressure. 



Tc77 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

603-247-1667 

Contact Ed Barrow/Ken Swingle 

Substetion/Stte: 

Transformer N a : 

Manutecturer 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiytene 

Mettiane 

Ettiane 

Carbon Monoxide 

Carbon DioxMe 

Oxygen 

Nttrogen 

Totel Combustibles 

TotelGas 

OIL QUALITY 

Dtelectric Break (kV) 

Water te FluM (ppm) 

AcM Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Lkiuid Temp. 

Pressure 

UquM Level 

Sub 3 

R277658 

12470/480 

ACTI 

8/26/00 

19 

100 

13 

83 

13 

1046 

8934 

13060 

78668 

1274 

101936 

36 

38 

0.005 

L0.6 

Pass 

0.969 

SOF 

40c 

1.S 

high 

ACTI 

8/25/99 

0 

18 

0 

7 

0 

535 

730 

20371 

102182 

560 

130420 

37 

34 

0.003 

LO.S 

Pass 

0.973 

42c 

1.5 

Date: 

Report by 

Class: 

MVA: 

GaHons: 

PCB's 

%lmp. 

9/14/00 

KH 

1.5 

321 

silicone 

GAS DIAGNOSTICS 

Rogers Ratto 04-1-1 Arc, with power foliow4hrough 

Cellutose Ratto (C02/C0) 

lEEB/VNSI (C67.104-1991) retest quarterly 

COMMENTS 

Gases levels rising. Acetylene Is a concern, as well as moisture level. 

Consider addttional testing/inspection. 



Tc78 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade Oeneral Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contect Ed Barrow/Ken Swnngle 

Substetion/Stte: 

Transformer No.: 

Manutecturer 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Carlion MonoxMe 

Caitxm Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL Q U A U T Y 

Dtelectrtc Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspectton 

Specific Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

winding Temp. 

LiquM Temp. 

Pressure 

UquM Level 

Sub 3 

R277S67 

12470/480 

ACTI 

8/24/00 

0 

0 

0 

2 

0 

22 

580 

24101 

66650 

24 

91356 

29 

49 

0.005 

LO.S 

Pass 

0.967 

SOF 

40c 

0 

high 

ACTI 

8/25/99 

0 

0 

0 

0 

0 

0 

460 

43478 

97381 

0 

141319 

31 

42 

0.002 

L0.6 

Pass 

0.981 

42c 

-0.25 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%lmp. 

9/14/00 

KH 

1 

268 

silicone 

6 

GAS DIAGNOSTICS 

Rogeis Ratto 

CeHulose Ratio (C02/CO) 

lEEBANSl (CS7.104-1991) 

COMMENTS 

Moisture level high, consider filtering. 

Apply pressure. 



Tc79 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ed Barrow/Ken Suringle 

Substafion/Stte: Sub 1 

Transfmner No.: 910396.A1 

Manutecturer Square O 

Vctoge: 12470/480 

UbUsed 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiytene 

Mettiane 

Ettiane 

Carbcm MonoxMe 

Carb«Hi Dioxide 

Oxygen 

Nttragen 

Total Combustibles 

Totel Gas 

OIL QUAUTY 

Dtotectric Break (fcV) 

Water In FluM (ppm) 

AcM Number (mg KOH/g) 

Intertedal Tens.(dyne3/cm) 

ASTMCdor 

Visual Inspectfon 

Specific Gravtty 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

LiquM Temp. 

Pressure 

LiquM Uvel 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

ACTi 

8/24/00 

0 

7 

81 

46 

13 

665 

3022 

1677 

37442 

812 

42963 

41 

8 

0.029 

36 

L3.5 

Pass 

0.888 

SOF 

40c 

0 

ok 

lEEBANSl (CS7.104-1991) retest quarterty 

ACTI 

8/25/99 

0 

3 

5 

3 

0 

237 

1378 

3503 

52834 

248 

S7834 

41 

7 

0.027 

35 

L3.5 

Pass 

0.892 

42c 

0.25 

COMMENTS 

Date: 

Report by 

Ctess: 

MVA: 

GaUons: 

PCB's 

%lmp. 

9/14/00 

KH 

1.6 

346 

rtemp 

6.3 

/Vpply pressure. 



Tc80 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

6SSS N Channel Blvd. PDX 

603-247-1667 

Contect Ed Barrow/Ken Sviringle 

Substatton/Stte: 

Transfcmner Na: 

Subl 

910396-B1 

Manutecturer Square D 

Vottage: 

U b Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Etttytene 

Mettiane 

Ettune 

Carbon IVtonoxMe 

Carbon OfoocMe 

Oxygen 

Nttrogen 

Totel CMnbustibles 

Total Gas 

OIL QUALITY 

Dtotectric Break (kV) 

Water In FhiM (ppm) 

Add Number (mg KOH/g) 

interfadal Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

SpecHlc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

LiquM Temp. 

Pressure 

LiquM Level 

12470/480 

ACTI 

S/24/00 

0 

5 

9 

36 

13 

664 

4147 

1711 

33422 

717 

39997 

39 

5 

0.028 

36 

L3.S 

Pass 

0.885 

SOF 

40c 

0 

ok 

ACTI 

8/25/99 

0 

3 

0 

3 

0 

190 

1703 

16668 

85265 

196 

103832 

34 

11 

0.028 

36 

L3.6 

Pass 

0.889 

42c 

-1 

Date: 

Report by 

Ctess: 

MVA: 

Gallons: 

PCffs 

%\mp. 

9/14/00 

KH 

2 

390 

rtemp 

6.05 

GAS DIAGNOSTICS 

Rogeis Ratto 

Cellulose Ratto (C02/C0) 

lEEBANSl (CS7.104-1991) 

COMMENTS 

Apply pressure. 



Tc81 

ENGINEERED SUBSTATION SERVICES INC. 
1 = 1 1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contect Ed Barrow/Ken Swingle 

Substatton/Site: Sub 1 

Transformer No.: 910396-CI 

Manutecturer square D 

Vottage: 12470/480 

Date: 

Report by 

Ctess: 

MVA: 

Gallons: 

PCB's 

% lmp. 

9/14/00 

KH 

2 

390 

rtemp 

5.75 

U b U s e d 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiytene 

Mettiane 

Ettiane 

Carbon Monoxide 

CarlKHl DioxMe 

Oxygen 

Nttrogen 

Total Combustibtes 

TotelGas 

OIL QUALITY 

Dtelectrtc Break (kV) 

Water in FluM (ppm) 

AcM Number (mg KOH/g) 

Interfactel Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspectton 

Specific Gravtty 

OPERATING CONDITIONS 

^nbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

LiquM Level 

ACTI 

8/24/00 

0 

44 

6 

24 

9 

550 

3540 

1640 

30201 

633 

36014 

34 

2 

0.027 

36 

L3.5 

Pass 

0.884 

SOF 

40c 

-1 

ok 

ACTI 

8/25/99 

0 

17 

0 

6 

0 

296 

3125 

1306 

51796 

319 

56637 

45 

29 

0.028 

37 

L3.5 

Pass 

0.885 

43c 

-1 

GAS DIAGNOSTICS 

Rogers RaUo 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

Apply pressure. 



Tc82 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: SS55 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ed Barrow/Ken Swingle 

Substetion/Site: Sub 7 

Transformer Na: M690624TLPA 

Manutecturer GE 

Vottage: 12470/480 

Date: 

tepwtby 

Class: 

MVA: 

Galtons: 

PCB's 

%imp. 

9/14/00 

KH 

0.75 

230 

no data 

5.75 

U b U s e d 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Cartion Monoxide 

Cartion DioxMe 

Oxygen 

Nttrogen 

Totel Combustibles 

TotelGas 

OIL QUAUTY 

Dtotectric Break (kV) 

Water InFteM (ppm) 

AcM Number (mg KOH/g) 

intertecial Tens.(dynes/cm) 

ASTM Color 

Visual inspectton 

SpecHic Gravtty 

OPERATING CONDITIONS 

/VmblentTemp. 

Winding Temp. 

LiquM Temp. 

Pressure 

Liquid U v e l 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Rafio (C02/C0) 

ACTI 

8/24/00 

0 

73 

15 

37 

13 

917 

3797 

3874 

37600 

1055 

46226 

46 

7 

0.02 

31 

LO.S 

Pass 

0.902 

SOF 

26c 

0 

ok 

lEEBANSl (CS7.104-1991) retest quarteriy 

ACTI 

8/25/99 

0 

19 

1 

5 

1 

531 

3035 

3583 

68715 

557 

65891 

37 

17 

0.014 

32 

L0.5 

Pass 

0.901 

32c 

0 

COMMENTS 

Apply pressure. 



Tc83 

ENGINEERED SUBSTATION SERVICES INC. 
j=n 1131 SE 2nd Ave. 

'*—"v Canby, Oregon 97013 

(503) 266-7173 

i OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5556 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ed Barrow/Ken Swingle 

Substetion/Site: Sub 8 

Transfomier No.: MS90623TLPA 

Manutecturer GE 

Vottage: 12470/480 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%tmp. 

9/14/00 

KH 

0.7S 

230 

no date 

5.76 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

ftydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Cartion MonoxMe 

Carbon DtoxMe 

Oxygen 

Nlbogen 

Totel Combustibles 

TotelGas 

OIL QUALITY 

Otetedric Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOWg) 

Interfactel Tens.(dynes/cm) 

/ ^ T M Color 

Visual Inspection 

Specttto Gravtty 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

Lk|uid Temp. 

Pressure 

LkiuM U v e l 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

8/25/99 

0 

62 

8 

34 

11 

836 

2748 

3386 

37430 

951 

41515 

36 

5 

0.02 

30 

L0.5 

Pass 

0.898 

SOF 

25c 

ok 

lEEBANSl (057.104-1991) retest quarteriy 

0 

20 

1 

8 

0 

502 

2269 

3246 

5869S 

531 

64744 

39 

20 

0.014 

31 

LO.S 

Pass 

0.898 

27c 

COMMENTS 



Tc84 

ENGINEERED SUBSTATION SERVICES INC. 
|—n 1131 SE 2nd Ave. 

/ * '—'\y^^ Canby, Oregon 97013 
(503) 266-7173 

I OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: SSSS N Channel Blvd. POX 

Phone: 503-247-1667 

Contact Ed Barrow/Ken Swingle 

Sutistation/Site: Starboard Side Dry Dock 4 

Transformer Na: STO49655804 

Manutecturer GE 

Vottage: 12470/480 

Date: 

Report by 

Ctess: 

MV/V: 

Gallwis: 

PCB's 

%lnip. 

9/14/00 

KH 

3 

536 

rtemp 

6.27 

U b U s e d 

DISSOLVED GASES PPM 

Acetytone 

Hydr<^en 

Etiiytene 

Mettiane 

Ettiane 

Cariion Monoxide 

Carbon Dioxide 

Oxygen 

Nttrogen 

Totel Combustttiles 

TotelGas 

OIL QUAUTY 

Dtetecb-to Break (kV) 

Water in Fluid (ppm) 

AcM Number (mg KOH/g) 

Intertectel Tens.(dynes/cm) 

ASTMCdor 

Visual Inspectton 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

UquM Temp. 

Pressure 

Lk|uM Level 

GAS DIAGNOSTICS 

Rogers Ratio 

CeDulose Ratio (C02/C0) 

ACTI 

8/24/00 

0 

S 

12 

20 

10 

492 

1660 

3131 

32808 

S42 

38141 

43 

9 

0.057 

26 

G8.0 

Pass 

0.893 

SOF 

20c 

npg 

low 

lEEBANSl (C57.104-1891) retest quarteriy 

ACTI 

8/25/99 

0 

4 

1 

1 

0 

1629 

246 

13901 

92760 

252 

108542 

46 

19 

0.067 

24 

L7.S 

Pass 

0.893 

40c 

COMMENTS 



TCI 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

OIL Amifsis Tssr ussaas 

Customer: Cascade General Shipyard Date: 9/4/2002 

Address: 

Phone: 

Contect: 

Substation/Stte: 

Transformer No.: 

5555 N Channel Blvd. PDX 

603-247-1667 

Ed Barrow/Ken Swingle 

Dry Docks 

16121-1 

Manufacturer Sierra 

Vottage: 

U b U s e d 

3ISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ethane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL Q U A U T Y 

Dtelectric Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Spedfic Gravity 

PERATING CONDITK>NS 

/VmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

8/12/2002 

0 

5 

3 

2 

0 

236 

2634 

8019 

49272 

246 

60171 

49.4 

11.4 

0.003 

36.7 

1 

Pass 

0.877 

SOF 

43C 

-0.2 

ok 

JACO 

9/11/2001 

0 

6 

3 

2 

1 

271 

3000 

14222 

63382 

283 

8088S 

43.8 

10.3 

0.006 

42.3 

1 

Pass 

0.0S76 

70F 

36C 

0 

Ok 

Report by 

Ctess: 

MVA: 

Galtons: 

KH 

1 

415 

PCB's certnon 

%Irap. 

ACTI 

8/24/2000 

0 

8 

9 

5 

2 

463 

2522 

10690 

46363 

487 

60062 

41 

4 

0.008 

36 

L1.6 

Pass 

0.882 

SOF 

30c 

-1 

ok 

ACTI 

8/25/1999 

0 

2 

1 

1 

0 

167 

1697 

18258 

64601 

170 

84526 

61 

5 

0.002 

38 

L1.0 

Pass 

0.887 

35 

-0.5 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

needs pressure 



TC2 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 26B-7173 

o n AMAimS TSS7 nSSULTS 

Customer: Cascade General Shipyard Date: 

Address: 5555 N Channel Blvd. PDX Report by 

Phone: 503-247-1667 

Contect: Ed Barrow/Ken Swingle Class: 

9/4^002 

KH 

Substation/Stte: 

1 Transformer No.: 

Dry Docks 

16745-1 

1 Manutecturer Sierra 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ethane 

1 Carbon Monoxide 

1 Cartxin DioxMe 

1 Oxygen 

1 Nttrogen 

1 Totel ComlHistibles 

1 Totel Gas 

OIL QUALITY 

1 Dielectric Break (kV) 

Water in Fluid (ppm) 

AcM Number (mg KOH/g) 

1 Interfacial Tens.(dynes/cm) 

ASTM Cdor 

Visual Inspectfon 

Specific Gravtty 

[pERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

1 Rogers Ratio 

Cellulose Ratio (CO2/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

1 1 

12470/480 

JACO 

8/12/2002 

0 

8 

16 

5 

1 

499 

3524 

3763 

S2432 

529 

60238 

46.8 

15.3 

0.008 

39.2 

1 

pass 

0.8774 

SOF 

62c 

•0.5 

ok 

leeds pressure 

JACO 

9/11/2001 

0 

11 

59 

5 

1 

606 

5669 

3488 

58303 

682 

68142 

44.S 

15.3 

0.008 

37.6 

1 

pass 

0.08755 

70F 

54C 

-1 

ok 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/24«000 

0 

14 

44 

12 

2 

817 

4774 

6444 

45159 

889 

57266 

48 

16 

0.011 

35 

L1.5 

pass 

0.883 

SOF 

45c 

-1.5 

ok 

1.6 

327 

cert.non 

ACTI 

S/25/1999 

0 

4 

10 

1 

0 1 
435 1 
3862 

8625 

58658 

450 

71696 

39 1 
4 1 

0.005 1 

33 1 
L1.0 

pass 1 

0.8S2 

50c 1 

-1 1 



TC3 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL AHALVSIS 7SST USSULTS 

Customer: Cascade General Shipyard 

Address: 5555 N Channel Bhrd, PDX 

Phone: 503-247-1667 

Conted: Ed Barrow/Ken Swingle 

Substation/Site: Dry Dock 3 

Transformer No.: 16121-3 

Manutecturer: Sierra 

Vottage: 12470/480 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Nitrogen 

Totel Comtiustitiles 

Total Gas 

OIL QUALITY 

Dtelectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravtty 

PERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid U v e l 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

JACO 

8/12/2002 

35 

86 

758 

284 

93 

274 

2815 

7615 

54980 

1530 

66940 

30 

39.8 

0.006 

41.7 

1 

Pass 

0.876 

SOF 

40C 

0,5 

ok 

JACO 

9/11/2001 

16 

53 

472 

177 

53 

282 

2846 

11160 

57721 

1053 

72780 

40 

22.2 

0.0008 

39.1 

1 

Pass 

0.8754 

70F 

SSC 

0 

ok 

Date: 

Report by 

- Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/24/2000 

23 

60 

463 

161 

103 

489 

2660 

10080 

46183 

1319 

60122 

32 

22 

0.005 

36 

L1.S 

Pass 

0.884 

SOF 

30c 

-1 

ok 

9/4/2002 

KH 

1 

415 

cert, non 

ACTI 

8^5/1999 

0 

10 

80 

34 

6 

220 

1525 

16273 

64986 

350 

83135 

48 

16 

0.003 

35 

L1.0 

Pass 

0.877 

35c 

0 

COMMENTS 

this has concerns • obvious gassing issue not effecting insulatton - possible tiad 

tap changer or lead connection - moisture level has increased 



TC26 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE2fid Ave 

Canby, Oregon 97013 
(503) 266-7173 

OIL UNALfSIS 7Sn RSSULTS 

Customer Cascade General Shipyard Date: 

Address: SSSS N Channel Blvd. PDX Report by 

Phone: 503-247-1667 

Contect: Ed Barrow/Ken Svtringle Class: 

Substation/Stte: 32-1 MVA: 

Transformer No.: 79F83S Galtons: 

Manutecturer: S e c t Tech PCB's 

Voitege: 11400/480 % Imp. 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

A d d Nund>er (mg KOH/g) 

Intertectel Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

PERATING CONDITIONS 

AmbienlTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTiCS 

Rogers Ratfo 

Cellutose Ratto (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

37.8 

26.2 

0.04 

34.4 

5.5 

Pass 

0.878 

SOF 

S4C 

0 

HIGH 

37.8 

26.5 

0.042 

34 

5.5 

Pass 

0.8775 

70F 

SOC 

0 

HIGH 

39 

19 

0.047 

27 

G8.0 

Pass 

0.894 

SOF 

SOc 

1.5 

ok 

9/4/2002 

KH 

2.5 

488 

rtemp 

6.4 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

EUiylene 

Mettiane 

Ethane 

Cartion Monoxide 

Cariion Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

TotelGas 

JACO 

8/12/2002 

1 

6 

31 

7 

4 

93 

967 

4756 

40693 

142 

465S8 

JACO 

9/11/2001 

1 

4 

34 

11 

6 

84 

1044 

79 

42924 

139 

44186 

ACTI 

S/24/2000 

2 

3 

72 

8 

17 

180 

1348 

11213 

41374 

282 

54217 

ACTI 

8/26/1999 

0 

3 

42 

1 

3 

76 

1132 

14614 

48626 

125 

64396 

44 

19 

0.038 

28 

L6.0 

Pass 

0.888 

46c 

2 

UNITS NEEDS PRESSURE 



TC27 

ENGINEERED SUBSTATION SERVICES INC. | 

npi 
j p j l ^ l s 

Pl'̂ -̂ l 
If" I H B ^ M B 

i^H 

1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SST ftSS&LTS 1 

Customer. Cascade General Shipyard 

Address: 

Phone: 

Contect: 

Substation/Stte: 

Transformer No.: 

Manutecturer: 

Vottage: 

U b U s e d 

tnSSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ettiane 

Cartion Monoxide 

Carbon Dtoxide 

Oxygen 

Nttrogen 

Total Combustibtes 

Total Gas 

OIL Q U A U T Y 

Dielectric Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual inspection 

Specific Gravtty 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid U v e l 

GAS DIAGNOSTICS 

1 Rogers Ratio 

! Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

SSSS N Channel Blvd. PDX 

503-247-1667 

Ed Barrow/Ken Swingle 

Sub 4.5 

79F670S 

Elect. Tech 

12470/480 

JACO 

8/12a002 

0 

5 

1 

6 

6 

77 

1354 

116 

37435 

96 

39000 

38 

20.9 

0.023 

37.8 

6 

Pass 

0.883 

SOF 

40C 

0 

ok 

ieeds pressure 

JACO 

9/11/2001 

0 

4 

2 

9 

11 

68 

1217 

62 

32068 

92 

33439 

38.7 

21.3 

0.025 

37 

6 

Pass 

0.883 

70F 

SSC 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

ACTI 

8/24/2000 

0 

12 

9 

17 

19 

243 

2594 

4640 

4640 

300 

50S3S 

39 

12 

0.029 

29 

G8.0 

Pass 

0.899 

SOF 

3Sc 

0 

ok 

9/4^002 

KH 

0.33 

176 

rtemp 

5,1 

ACTI 

8/25/1999 

0 

4 

1 

5 

4 

117 

2384 

2316 

53131 

131 

57961 

46 

27 

0.029 

28 

L6.0 

Pass 

0.899 

35c 

0.5 

ok 



TC29 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SST nSSm7S 

Customer Cascade General Shipyard Date: 

Address: 5555 N Channel Bh/d. PDX Report by 

Phone: 503-247-1667 

Contect: Ed Barrow/Ken Swingle Class: 

Substation/Site: Sub 4-2 MVA: 

Transformer No.: 7916702 Gallons: 

Manutecturer: Elect. Tech PCB's 

9/4/2002 

KH 

0.33 

176 

rtemp 

Voitege: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Mettiane 

Etiiane 

Cartion Monoxide 

Carbon Dtoxide 

Oxygen 

Nttrogen 

Total Combustibles 

Totel Gas 

OIL Q U A U T Y 

Dielectric Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOH/g) 

Intertectel Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravtty 

PERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

LiquM Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

IEEE/ANSI (CS7.104-1991) 

COMMENTS 

12470/480 

JACO 

8/12«002 

0 

15 

1 

6 

6 

41 

638 

97 

40879 

68 

41682 

44.8 

19.8 

0.025 

32.7 

6.6 

Pass 

0.884 

SOF 

29C 

1 

ok 

JACO 

9/11/2001 

0 

2 

1 

7 

9 

42 

sn 
77 

32254 

61 

32969 

44.9 

17.8 

0.025 

32.6 

5.6 

Pass 

0.8S3S 

70F 

1SC 

0 

ok 

% lmp. 

ACT! 

8/24/2000 

0 

0 

2 

2 

3 

92 

1005 

10084 

41027 

96 

62216 

32 

14 

0.02 

26 

L5.0 

Pass 

0.892 

SOF 

35c 

0 

ok 

6.1 

ACTI 

8/25/1999 

0 

1 

0 

0 

0 

38 

922 

4099 

42245 

39 

47305 

60 

21 

0.02 

39 

L5.0 

Pass 

0.896 

35c 

O.S 

ok 



TC30 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7 S n nSSUL7S 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Stte: 

Transformer No.: 

Manutecturer: 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Ac^ylene 

Hydrogen 

Ethylene 

Mettiane 

Ettiane 

Carlion Monoxide 

Carlion CJfoxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL Q U A U T Y 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfadal Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Spedfic Gravtty 

PERATING CONDITIONS 

/VmtHentTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

UquM Level 

GAS DIAGNOSTiCS 

Rogers Ratio 

Cellulose Rata'o (C02/C0) 

lEEBANSl (C67.104-1991) 

COMMENTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

603-247-1667 

Ed Barrow/Ken Swingle 

Sub 4.4 

79Fe704 

Elect Tech 

12470/480 

JACO 

8/12«002 

1 

7 

21 

4 

3 

111 

1931 

97 

37203 

147 

39378 

34.8 

22.7 

0.02 

37.7 

5.5 

Pass 

0.883 

SOF 

36C 

0 

ok 

teeds pressure 

JACO 

9/11/2001 

0 

0 

2 

1 

1 

5 

113 

2 

1423 

9 

1642 

37.8 

19 

0.028 

38 

6.5 

Pass 

0.8825 

70F 

38C 

0 

ok 

Date: 

Report l iy 

Class: 

MVA: 

GaHons: 

PCB's 

% lmp. 

ACTI 

8/24/2000 

3 

7 

96 

17 

21 

326 

2730 

4460 

43393 

470 

51053 

38 

9 

0.022 

29 

L5.0 

Pass 

0.S95 

SOF 

35c 

0 

ok 

9/4/2002 

KH 

0.33 

176 

rtemp 

6.1 

ACTI 

8/25/1999 

0 

4 

26 

7 

6 

251 

2011 

3101 

64046 

294 

69452 

41 

23 

0.018 

31 

L5.0 

Pass 

0.889 

3Sc 

0.5 

ok 



TC31 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7eS7 n€SUL7S 

Customer Cascade General Shipyard Oate: 

Address: 5555 N Channel Blvd. PDX Report by 

Phone: 503-247-1667 

Contact Ken Svtringle Class: 

Substafion/Stte: Sub 4-11 MVA: 

Transformer No.: 79F6701 Gallons: 

Manutecturer Elect Tech PCB's 

Vottage: 12470/480 %lmp. 

9/4/2002 

KH 

0.33 

176 

rtemp 

5.1 

1 U b U s e d 

DISSOLVED GASES PPM 

1 Acetylene 

1 Hydrogen 

Ethylene 

1 Methane 

Ethane 

Cariion MonoxMe 

Carbon Dioxide 

Oxygen 

Nttrogen 

1 Totel Combustibles 

1 Total Gas 

1 OIL QUAUTY 

1 Dielectric Break (kV) 

1 Water in Fluid (ppm) 

1 /Vcid Number (mg KOH/g) 

1 Interfadal Tens.(dynes/cm) 

1 ASTM Color 

Visual Inspectton 

Specific Gravtty 

[pERATlNG CONDITIONS 

1 /VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid U v e l 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratto (C02/CO) 

lEEBANSl (CS7.104-1991) 

COMMENTS 

JACO 

8/12/2002 

0 

12 

6 

10 

10 

76 

2061 

62 

39662 

112 

41897 

33.8 

14.5 

0.02 

33 

6.6 

Pass 

0.886 

SOF 

40C 

1 

low 

JACO 

9/11/2001 

0 

15 

S 

IS 

14 

113 

2727 

70 

4780S 

163 

50768 

30 

22.4 

0.02 

33.9 

6.5 

Pass 

0.886 

70F 

40C 

0 

ok 

ACTI 

8/24/2000 

0 

22 

19 

28 

21 

262 

3118 

4220 

43362 

372 

52072 

34 

8 

0.02 

28 

Q8.0 

Pass 

0.897 

BOF 

35c 

0 

ok 

ACTI 

S/25/1999 

0 

10 

3 

5 

2 

145 

26SS 

1774 

47864 

165 

52491 

39 

14 

0.021 

31 

L6,0 

Pass 

0.892 

35c 1 
0.6 

ok 



TC32 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7gS7 neSUL7S 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 603-247-1667 

Contect: Ken Swingle 

Substation/Stte: Sub 12-2 

Transformer No.: 79F67112 

Manutecturer Elect. Tech 

Vottage: 12470/480 

Lab Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Methane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dtelectric Break (kV) 

Water in Fluid (ppm) 

A d d Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspedion 

Specific Gravity 

PERATING CONOmONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid U v e l 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

JACO 

8/12/2002 

0 

3 

1 

0 

3 

56 

496 

1051 

34960 

63 

36670 

40.9 

43.6 

0.023 

32 

L6.0 

Pass 

0.882 

70F 

40C 

0 

ok 

JACO 

9/11/2001 

0 

4 

4 

6 

4 

93 

604 

67 

38646 

110 

39427 

42.9 

27 

0.042 

32.7 

6 

Pass 

0.882 

70F 

45C 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/24/2000 

0 

6 

10 

4 

1 

194 

710 

6171 

50162 

215 

66258 

35 

8 

0.023 

26 

O8.0 

Pass 

0.899 

SOF 

40c 

0 

ok 

9/4/2002 

KH 

1 

316 

rtemp 

5.5 

ACTI 

8/25/1999 

0 

9 

1 

0 

0 

49 

666 

6757 

47613 

59 

55096 

37 

20 

0.034 

29 

L6.0 

Pass 

0.SS8 

40c 

0.5 

ok 

COMMENTS 

moisture level has increased - needs pressure 



TC33 

1 ENGINEERED SUBSTATION SERVICES INC. 1 

^ h 
1 , r ^ \m \r~ '̂ ^ m 
1 Customer 

1 Address: 

1 Phone: 

1 Contad: 

1 Substation/Stte: 

1 Transformer No.: 

1 Manufacturer: 

1 Vottage: 

1 Lab Used 

DISSOLVED GASES PPM 

1 Ac^lene 

1 Hydrogen 

1 Ethylene 

1 Methane 

1 Ethane 
1 Cartion Monoxide 

1 Carbon Dioxide 

1 Oxygen 

1 Nttrogen 
1 Total Combustibles 

1 Total Gas 

1 OIL QUAUTY 

1 Dielectalc Break (kV) 

1 Water in Fluid (ppm) 

1 Acid Nund3er(fng KOH/g) 

1 Interfacial Tens.(dynes/cm) 

1 ASTM Color 

1 Visual Inspection 

1 Specific Gravity 

IPERATING CONDITIONS 

1 /VmbientTemp. 

1 Winding Temp. 

1 Liquid Temp. 

1 Pressure 

1 Uquid Level 

1 GAS DIAGNOSTICS 

1 Rogers Ratto 

1 Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SSrnSSUL7S 1 

Cascade General Shipyard 

6555 N Channel Blvd. POX 

503-247-1667 

Ken Swingle 

Sub 4-3 

79F9703 

Elect Tech 

12470/480 

JACO 

S/12/2002 

12 

13 

32 

13 

5 

146 

1840 

200 

43047 

221 

46308 

41.8 

22.1 
0.023 

32.8 

S 

Pass 

0.881 

SOF 

43C 

1.6 

ok 

JACO 

9/11/2001 

IS 

24 

40 

16 
7 

139 

1982 

71 
48411 

241 

60705 

42.7 

20.1 

0.022 

32.9 

5 

Pass 

0.881 

70F 

42C 

1.6 

ok 

Date: 

Report by 

Class: 

MVA: 

Galfons: 

PCB's 

% Imp. 

ACTI 

8/24/2000 

54 

19 

131 

35 

10 

216 

1642 

7397 

41905 

466 

61409 

35 

6 

0.03 

27 

LS.0 

Pass 

0.894 

80F 

SOc 

0 

ok 

9/4/2002 1 

KH 1 

0.33 1 

176 1 

rtemp 1 

5.1 1 

ACTI 1 

S/25/1999 1 

0 1 
4 1 
0 1 
1 1 
0 1 

118 1 

2229 1 

3642 1 

60095 1 

123 1 

66089 1 

43 1 

25 1 

0.023 1 

28 1 

L5.0 1 
Pass 1 

0.89 ^ 1 

40c 1 
1 1 

ok 1 



TC34 

ENGINEERED SUBSTATION SERVICES INC. | 

A 
\m ' ' 1 ^ 

Customer: 

Adcbess: 

Phone: 

1131 SE 2nd Ave. 

Canby , Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SS7 ftSSUL7S 1 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ed Barrow/Ken Swingle 

Substation/Stte: 

Transformer No.: 

Sub 4-1 

79F9701 

Manutecturer Elect Tech 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Mettiane 

Ettiane 

Carlion Monoxide 

Cariion Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOH/g) 

1 Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravtty 

[PERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

1 Rogers Ratio 

CeBuiose Ratto (C02/CO) 

lEEB/U^SI (CS7.104-1991) 

COMMENTS 

12470/480 

JACO 

8/12/2002 

0 

9 

2 

2 

0 

57 

463 

56 

31874 

70 

32463 

42 

26.7 

0.031 

33.5 

6 

Pass 

0.881 

80F 

42C 

0 

ok 

JACO 

9/11/2001 

0 

33 

3 

3 

2 

76 

733 

106 

41678 

116 

42632 

42.5 

25.9 

0.028 

33.4 

6 

Pass 

0.8808 

70F 

40c 

0 

ok 

needs pressure 

Date: 

Report by 

Ctess: 

MVA: 

Gallons: 

PCB's 

% Imp. 

ACTI 

8/24/2000 

0 

IS 

9 

7 

4 

173 

716 

711 

26269 

208 

27904 

44 

26 

0.031 

25 

G8.0 

Pass 

0.893 

SOF 

40c 

0 

ok 

9/4/2002 

KH 

0.33 

176 

rtemp 

5.1 

ACTI 

8/25/1999 

0 

1 

1 

0 

0 

SO 

519 

6627 

63768 

52 

60866 

43 

16 

0.024 

28 

LS.6 

Pass 

0.896 

35c 

0 

ok 



TC35 

ENGINEERED SUBSTATION SERVICES INC. 

,..-agS.SilSESl#5SKj» 

1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL A N A L Y S I S 7SST RSSUL7S 

Customer Cascade General Shipyard Date: 

Address: SSSS N Channel Blvd. PDX Report by 

Phone: 603-247-1667 

Contact: Ken Swingle Class: 

Substation/Stte: Sub 4-12 MVA: 

Traisformer No.: 79F97012 Gallons: 

9/4/2002 

KH 

0.33 

176 

1 Manutecturer Elect. Tech 

1 Voitege: 

1 U b Used 

DISSOLVED GASES PPM 

1 Acetylene 

1 Hydrogen 

1 Ethytene 

1 Mettiane 

1 Ethane 

1 Carbon MonoxMe 

1 Cartion Dioxide 

1 Oxygen 

1 Nttrogen 

1 Total Combustibles 

1 Totel Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 
Acid Number (mg KOH/g) 

1 Interfacial Tens.(dynes/cm) 

1 ASTM Color 

1 Visual Inspectfon 

1 Specific Gravity 

[PERATING CONDITIONS 

1 AmbientTemp. 

1 Winding Temp. 

1 Liquid Temp. 

1 Pressure 

1 Uquid Level 

1 GAS DIAGNOSTICS 

1 Rogers Ratio 

1 Cellulose Ratto (C02/C0) 

1 lEEE/ANSl (C57.104-1991) 

COMMENTS 

12470/480 

JACO 

8/12/2002 

0 

7 

6 

3 

1 

85 

1173 

233 

39298 

102 

40806 

38.5 

38.4 

0.023 

32 

5.5 

Pass 

0.883 

BOF 

40C 

0 

low 

1 needs pressure 

JACO 

9/11/2001 

0 

12 

4 

9 

10 
86 

987 

94 

43319 

120 

41620 

38.3 

40.8 

0.025 

32.2 

6.5 

Pass 

0,883 

70F 

SSC 

0 

low 

PCB's 

% Imp. 

ACTI 

8/24/2000 

0 

4 

3 

4 

2 

137 

618 

5742 

42332 

160 

48742 

40 

34 

0.027 

24 

LS,0 

Pass 

0.892 

SOF 

SOc 

-3 

low 

rtemp 

5.1 

ACTI 

8/25/1999 1 

0 1 
2 

0 1 
0 

0 

42 1 
1128 1 
2699 1 
62838 1 

44 1 
56710 1 

42 1 
27 1 

0.024 1 

3S 1 

L5.0 1 

Pass 1 

0.892 1 

35c 1 
0 1 



TC36 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7€S7 nSS0L7S 

Customer Cascade General Shipyard 

Address: SSSS N Channel Blvd. PDX 

Phone: 603-247-1667 

Contect Ed Barrow/Ken Swingle 

Substation/Stte: Sub 12-4 

Transfomier No.: 79F6714 

Manutecturer Elect Tech 

Vottage: 12470/460 

U b U s e d 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cariion MonoxMe 

Cartion DioxMe 

Oxygen 

Nitrogen 

Totel Combustibles 

Total Gas 

OIL Q U A U T Y 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

/VSTM Color 

Visual Inspection 

Spedfte Gravtty 

PERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid U v d 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEB/VNSI (057.104-1991) 

COMMENTS 

JACO 

8/12/2002 

1 

6 

4S 

30 

35 

388 

2763 

109 

43211 

606 

46588 

39.2 

21.5 

0.017 

37.5 

5.6 

Pass 

0.881 

SOF 

48C 

2 

ok 

JACO 

9/11/2001 

1 

6 

39 

28 

31 

373 

3606 

61 

42245 

477 

46289 

38.8 

23.1 

0.022 

37.6 

5.5 

Pass 

0.8805 

70F 

42C 

1 

ok 

Date: 

Report tiy 

Class: 

MVA: 

Gallons: 

PCB's 

%Imp. 

ACTI 

8/24/2000 

4 

7 

145 

82 

154 

667 

4173 

4595 

46116 

1059 

S4942 

37 

21 

0.025 

31 

68.0 

Pass 

0.897 

SOF 

40c 

0 

ok 

9/4/2002 

KH 

1 

316 

rtemp 

6.5 

ACTI 

8/25/1999 

0 

4 

38 

25 

34 

381 

3077 

2461 

59156 

482 

65175 

46 

26 

0.019 

42 

LS.6 

Pass 

0.89 

36c 

0 



TC37 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

OIL ANALYSIS TSS7 liSS0L7S 

Cus tomer Cascade Oeneral Shipyard Date: 

Address: 5555 N Channel Blvd. PDX Report by 

Phone: 603-247-1667 

Contact: Ed Barrow/Ken Swingle Class: 

Substation/Stte: Sub 4-6 MV/V: 

Transformer No.: 79F6706 Gallons: 

9/4/2002 

KH 

0.33 

176 

Manutedurer: 

Voltage: 

U b Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Methane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

Totel Gas 

OIL Q U A U T Y 

Dielectric Break (kV) 

Water in Fluid (ppm) 

AcM Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravtty 

PERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

UquM Level 

GAS DIAGNOSTICS 

Rogers Ratio 

CeHutose Ratio (C02/C0) 

IEEE/ANSI (C67.104-1991) 

COMMENTS 

Elect. Tech 

12470/460 

JACO 

8/12«fl02 

0 

8 

1 

6 

6 

103 

1711 

194 

43089 

124 

45118 

36.6 

27.3 

0.023 

34.4 

5.5 

Pass 

0.882 

SOF 

420 

3.5 

low 

JACO 

9/11/2001 

0 

6 

2 

10 

11 

79 

15SS 

115 

65591 

108 

68369 

35.5 

26.4 

0.028 

34.5 

5.5 

Pass 

0.8815 

70F 

40c 

0.5 

low 

PCB's 

% Imp. 

ACTI 

8/24/2000 

0 

17 

4 

4 

6 

145 

1S41 

8873 

423S5 

176 

53245 

40 

22 

0.027 

27 

GS.O 

Pass 

0.896 

SOF 

40c 

0.5 

low 

rtemp 

5.1 

ACTI 

8/25/1399 

0 

4 

0 

0 

0 

64 

1654 

2452 

46951 

68 

51125 

46 

19 

0.029 

28 

L5.5 

Pass 

0.895 

3Sc 

0.6 



TC38 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7?J7 nSSUL7S 

Customer Cascade General Shipyard 

Address: SSSS N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ed Barrow/Ken Swingle 

Sutistation/Stte: Sub 4-9 

Transformer No.; 79F6709 

Manutecturer: Elect. Tech 

Vottage: 12470/460 

Lab Used 

{DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethytene 

Methane 

Ethane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Acid Numtier (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Spedfic Gra^rity 

PERATING CONDITIONS 

AmbientTemp, 

Winding Temp. 

Uquid Temp. 

Pressure 

Uquid Uvel 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Rafio (C02/CO) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

JACO 

8/12/2002 

0 

13 

3 

11 

7 

149 

2358 

119 

40454 

183 

43114 

40.8 

22.7 

0.023 

37 

5.5 

Pass 

0.881 

SOF 

SOC 

0 

ok 

JACO 

9/11/2001 

0 

21 

3 

14 

7 

193 

3430 

SO 

60300 

238 

54048 

40.4 

17.2 

0.02 

37.1 

6.5 

Pass 

0.881 

70F 

40C 

0.5 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/24/2000 

0 

52 

14 

40 

23 

581 

4426 

4863 

49077 

710 

59075 

39 

9 

0.022 

31 

LS.0 

Pass 

0.895 

SOF 

3Sc 

0 

ok 

9/4/2002 

KH 

0.33 

176 

rtemp 

5.1 

ACTI 

8/25/1999 

0 

27 

2 

7 

1 

297 

2964 

3123 

65723 

334 

72144 

39 

6 

0.017 

32 

LS.5 

Pass 

0.894 

35c 

0.25 

needs pressu 



TC39 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SS7 nSSUL7S 

Customer: Cascade General Shipyard 

Address: SSSS N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ed Barrow/Ken Swingle 

Substatfon/Stte: Sub 4-10 

Transformer No.: 79F67010 

Manutedurer Elect. Tech 

Voltage: 12470/460 

Lab Used 

{DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Methane 

Ettiane 

Cariion Monoxide 

Carlion Dtoxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

AcM Number (mg KOH/g) 

Interfactel Ten5.(dynes/cm} 

ASTM Color 

Visual Inspection 

Specific Gravity 

PERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

UquM Temp. 

Pressure 

Liquid U v e l 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellulose Ratio (C02/C0) 

lEEB/VNSI (057.104-1991) 

COMMENTS 

JACO 

8/12/2002 

0 

23 

3 

9 

5 

119 

1188 

83 

49589 

159 

51019 

34.9 

10.5 

0.011 

36 

L6,0 

Pass 

0.883 

SOF 

40C 

1 

ok 

JACO 

9/11/2001 

0 

20 

2 

S 

4 

108 

999 

73 

44424 

142 

45638 

34.4 

25 
o!o2 
36.1 

LS.0 

Pass 

0.883 

70F 

40C 

O.S 

low 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

ACTI 

8/24/1999 

0 

24 

10 

23 

20 

280 

1260 

5009 

41867 

357 

48483 

41 

3 

0.02 

31 

L5.0 

Pass 

0.898 

SOF 

3Sc 

0 

low 

9/4/2002 

KH 

0.33 

176 

rtemp 

6.1 

ACTI 

8^5/1999 

0 

6 

1 

5 

4 

135 

1049 

1404 

50845 

161 

53449 

46 

23 

0.01 

31 

LS.0 

Pass 

0.89 

38 

0 



TC40 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SST nSSIIL7S 

Customer: 

Address: 

Phone: 

Cascade General Shipyard 

5655 N Channel Blvd. PDX 

503-247-1667 

Contact Ed Barrow/Ken Sviringle 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

A c ^ l e n e 

Hydrogen 

Ettiyiene 

Metiiane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nttrogen 

Totel Combustibles 

TotelGas 

OIL Q U A U T Y 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfadal Tens.(dynes/cm) 

ASTM Cofor 

visual Inspedion 

Specific Gravtty 

PERATING CONDrrKDNS 

AmbientTemp. 

Wmding Temp. 

Liquid Temp. 

Pressure 

Liquid U v e l 

Sub 4-8 

79F6708 

Elect Tech 

12470/460 

JACO 

8/12/2002 

12 

34 

385 

66 

45 

183 

1852 

178 

48665 

725 

61420 

35 

29.7 

0.028 

36.6 

2.5 

Pass 

0.882 

SOF 

46C 

1.8 

Ok 

JACO 

9/11/2001 

13 

44 

435 

76 

49 

207 

1995 

81 

60842 

823 

63741 

35.5 

15.5 

0.036 

35.7 

2.5 

Pass 

0.8S1S 

70F 

40c 

1.5 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/24/2000 

43 

56 

793 

176 

168 

478 

2010 

4556 

44549 

1716 

52831 

33 

14 

0.031 

28 

L2.0 

Pass 

0.894 

SOF 

40c 

-1 

ok 

9/4/2002 

KH 

0.33 

176 

rtemp 

5,1 

ATCI 

8/25/1999 

14 

7 

318 

58 

40 

195 

1375 

1634 

52821 

632 

56461 

40 

11 

0.031 

42 

L2.0 

Pass 

0.886 

33c 

-1.5 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 



TC41 

1 ENGINEERED SUBSTATION SERVICES INC. | 

^ „ 
^ ' im 
1 Customer: 

1 Address: 

1 Phone; 

1131 SE 2nd Ave. 

Canby , Oregon 97013 

(503) 266-7173 

OIL ANALYSIS fSST nSSUL7S 1 

Cascade General Shipyard 

6555 N Channel Blvd. PDX 

503-247-16S7 

1 Contact Ed Barrow/Ken Swingle 

Substation/Stte: 

1 Transformer No.: 

1 Manufacturer 

Sub 12-1 

79F6711 

Elect. Tech. 

1 Vottage; 12470/480 

1 UbUsed 

DISSOLVED GASES PPM 

1 Acetylene 

1 Hydrogen 

1 Ethylene 

Mettiane 

Etiiane 

1 Carbon Dtoxide 

1 Carlion MonoxMe 

1 Oxygen 

1 Nttrogen 

1 Total Combustttiles 

1 Total Gas 

1 OIL QUAUTY TESTS 

1 Dielectric Break 

1 Water in Fluid 

1 AcM Number 

1 Interfadal Tens. 

ASTM Color 

1 Visual Inspection 

1 Spedfic Gravtty 

[pERATING CONDlTfONS 

1 AmbientTemp. 

1 Winding Temp. 

1 Liquid Temp. 

1 Pressure 

1 Liquid Level 

1 GAS DIAGNOSTICS 

1 Rogers Ratio 

Cellulose Ratio (C02A;0) 

lEEOANSI (C57.104-1991) 

COMMENTS 

JACO 

8/12/2002 

0 

9 

1 

2 

0 

576 

57 

708 

35634 

69 

36986 

32.2 

43 

0.025 

41.5 

L3.0 

PASS 

0.874 

SOF 

410 

0 

OK 

ieeds pressure 

JACO 

9/11/2001 

0 

6 

1 

6 

6 

63 

877 

68 

401S6 

82 

40883 

33.6 

41.1 

0.02S 

41.5 

L3.0 

PASS 

0.8735 

70F 

37C 

0 

LOW 

Date: 

Report by 

Class: 

MVA: 

Galfons: 

PCB's 

% Imp. 

ACTI 

8/24/2001 

0 

6 

0 

2 

0 

77 

669 

12705 

44877 

85 

58336 

35 

21 

0.027 

31 

L2.5 

PASS 

0.883 

SOF 

40C 

0 

OK 

9/4/2002 

KH 

1 

316 

rtemp 1 

5.6 

ACT) 

8/25/2001 

0 

0 

0 1 
0 

0 

458 

42 

3557 1 

39437 1 

42 1 

4349S 1 

42 1 
20 1 

0.02 1 

37 1 

L2.S 

PASS 1 

0.879 



TC47 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7€ST nSSUL7S 

Customer Cascade General Shipyard 

Address: SSSS N Channel Blvd. PDX 

Phone: 603-247-1667 

Contect: Ken Swingle 

Substation/Stte: Dry Dock 

Transformer No,; 

Manutecturer. 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiyiene 

Methane 

Ethane 

Cartion MonoxMe 

Carbon DtoxMe 

Oxygen 

Nttrogen 

Total Combustttiles 

Totel Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/(»n) 

ASTMCdor 

Visual Inspection 

Specific Gravtty 

PERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

771382 

JACO 

8/12/2002 

26 

36 

8 

21 

4 

473 

3662 

4646 

57089 

567 

6S9S3 

46.9 

20.6 

0.003 

45.9 

0.5 

Pass 

0.8785 

SOF 

54C 

0 

ok 

JACO 

9/11/2001 

25 

34 

7 

20 

4 

437 

4637 

SSOO 

60561 

527 

74225 

45 ,4 

12.5 

0,011 

48.6 

0 

Pass 

0,8785 

70F 

47C 

0 

ok 

Date : 

Repo r t b y 

C l a s s : 

MVA: 

Ga l lons ; 

PCB's 

% I m p . 

ACTI 

8/24/2000 

96 

45 

23 

29 

14 

604 

3964 

9375 

48206 

811 

62356 

44 

6 

0.002 

41 

L0.5 

Pass 

0.886 

SOF 

40C 

0 

ink 

9/4/2002 

KH 

1 

310 

cer t -non 

ACTI 

8/25/1999 

23 

9 

2 

8 

0 

240 

2148 

10799 

61624 

282 

74852 

60 

13 

0.002 

38 

LO,S 

Pass 

0.883 

SOC 

0.25 

GAS DIAGNOSTICS 

itogers Ratio 

Cellulose Ratio (C02/C0) 

lEEB/VNSI (C57.104-1991) 

COMMENTS 

needs pressure 



TC48 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SS7 nESaL7S 

Customer: Cascade General Shipyard 

Address: 6655 N Channel Blvd. PDX 

Phone: 603-247-1667 

Conted: Ed Barrow/Ken Swingle 

Substation/Stte: C.U.S. 

Transformer No.: SBV667601 

Manutedurer West. 

Vottage: 12470/240 

U b U s e d 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Nttrogen 

Totel Combustibles 

TotelGas 

OIL Q U A U T Y 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.{dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravtty 

PERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp, 

Pressure 

UquM Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

JACO 

S/12/2002 

0 

8 

17 

10 

1 

381 

3077 

613 

69414 

417 

73521 

43,2 

7,4 

0.017 

35.9 

1.5 

Pass 

0.8725 

SOF 

45C 

5 

ok 

JACO 

9/11/2001 

0 

11 

19 

11 

2 

492 

3569 

517 

88262 

535 

92883 

45.1 

4 

0.025 

37.1 

L2.0 

Pass 

0.8715 

70F 

SSC 

4.5 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/24/2000 

0 

16 

67 

25 

6 

765 

3399 

4«2S 

52421 

878 

67637 

42 

2 

0.028 

31 

U .0 

Pass 

0.881 

SOF 

40c 

0 

ok 

9/4/2002 

KH 

1.5 

259 

cert-non 

5.5 

ACTI 

S/2S/1999 

0 

5 

20 

4 

0 

375 

2634 

3174 

61525 

404 

67637 

49 

8 

0.02 

32 

L1.5 

Pass 

0.883 

40C 

0.25 



TC49 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7§S7 neSSIL7S 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contect Ken Sviringle 

Sulistatton/Stte: C.U.S. 

Transformer No.: SBVS67602 

Manufacturer West. 

Voltage: 12470/240 

U b U s e d 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cariion Monoxide 

Carbon Dioxide 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

O i L Q U A U T Y 

Dielectric Break (kV) 

Water in Fluid (ppm) 

/Vcid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual Inspedion 

Spedfic Gravtty 

PERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid U v e l 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

JACO 

8/12/2002 

0 

9 

28 

9 

1 

655 

4150 

4461 

5S090 

602 

64303 

43.6 

8.5 

0.014 

34.3 

1.6 

Pass 

0.8725 

BOF 

4SC 

1 

ok 

JACO 

9/11/2001 

0 

11 

33 

11 

2 

760 

8100 

4819 

67128 

807 

80854 

45.6 

2.3 

0.008 

34.3 

L1.S 

Pass 

0.8716 

70F 

40C 

0.6 

ok 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

Ac-n 

8/24/2000 

0 

25 

113 

30 

6 

1204 

8179 

7605 

60096 

1378 

67258 

39 

S 

0.023 

30 

L1.S 

Pass 

0.875 

SOF 

40c 

0 

ok 

9/4/2002 

KH 

1.5 

259 

cert^ion 

6.47 

ACTI 

8/25/1999 

0 

7 

24 

3 

24 

719 

6154 

8665 

67269 

753 

82842 

49 

10 

0.018 

30 

L1.S 

Pass 

0.887 

40C 

0.5 



TC50 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

OIL ANALYSIS 7SSr nSS0L7S 

Customer: Cascade General Shipyard 

Address: 6565 N Channel BlvO. PDX 

Phone: 503-247-1667 

Conted: Ken Swingle 

Substatton/Stte: C.U.S. 

Transformer N a : SBV667604 

Manutecturer West 

Vottage: 12470/240 

U b U s e d 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiyiene 

Methane 

Ettiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

Totel Gas 

OIL Q U A U T Y 

Dieledric Break (kV) 

Water in FluM (ppm) 

AcM Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Spedfic Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

UquM U v e l 

GAS DIAGNOSTICS 

Rogers Ratfo 

Cellutose Ratio (C02/C0) 

lEEBANSl (CS7.104-1991) 

COMMENTS 

JACO 

8/12«002 

0 

10 

21 

10 

2 

559 

3659 

540 

69396 

602 

74196 

44.6 

5.1 

0.023 

44.6 

1.5 

Pass 

0.8725 

SOF 

45C 

4.2 

ok 

JACO 

9/11/2001 

0 

13 

27 

12 

2 

659 

4586 

758 

84601 

713 

43.5 

4.6 

0.025 

35.4 

L2.0 

Pass 

0.872 

70F 

37C 

4 

Ok 

Date: 

Report by 

Ctess: 

MVA: 

Gallons: 

PCB's 

% Imp. 

ACTI 

S/24/2000 

0 

38 

124 

43 

9 

1273 

6061 

4599 

64589 

1487 

76736 

45 

2 

0.021 

31 

L2.0 

Pass 

0.882 

SOF 

36c 

-O.S 

ok 

9/4/2002 

KH 

1.S 

259 

cert-non 

5.47 

ACTI 

8/25/1999 

0 

6 

23 

4 

0 

479 

3031 

4430 

60212 

512 

68186 

50 

7 

0.021 

30 

L1.5 

Pass 

0.876 

40C 

0 



TC51 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SS7 liSSUL7S 

Customer Cascade Generd Shipyard Date: 

Address: SSSS N Channel Blvd. PDX Report by 

Phone: 503-247-1667 

Contad: Ken Swingle Ctess: 

Substatton/Stte: C.U.S. MVA: 

Transformer No.: SBVS67603 Galfons: 

Manutecturer: West PCB's 

Voltage: 12470/240 % Imp. 

9/4/2002 

KH 

1.5 

259 

cert-non 

5.51 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Ethane 

Cartion Monoxide 

Carbon DioxMe 

Oxygen 

Nttrogen 

Total Combustibles 

Totel Gas 

JACO 

8/12/2002 

0 

11 

24 

11 

2 

542 

3609 

oSo 

70667 

590 

73422 

JACO 

9/11/2001 

0 

13 

22 

11 

2 

673 

4435 

863 

87451 

721 

93460 

ACTI 

8/24/2000 

0 

12 

62 

24 

5 

846 

3542 

5320 

44842 

949 

S4653 

ACTI 

8^5/1993 

0 

8 

20 

7 

0 

624 

3828 

2350 

62237 

659 

69074 

OIL QUALPFY 

Dieledric Break (kV) 49.4 40.4 40 47 

Water in Fluid (ppm) 5.7 8 6 9 

Acid Number (mg KOH/g) 0.023 0.022 0.03 0.019 

intertecial Tens.(dynes/cm) 35.7 36.9 31 37 

ASTM Color 1.5 L2.0 L2.0 L1.5 

Visual Inspection Pass Pass Pass Pass 

Specific Gravtty 0.8732 0.8725 0,88 0.S77 

PERATING CONDITIONS 

AmbientTemp. SOF 70F SOF 

Winding Temp. 

Uquid Temp. 42C 33C SOc 35c 

Pressure 5.2 6 -1 -0.7S 

UquM Level ok ok ok 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio {C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 



TC52 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7€Sr nSSUL7S 

Customer: Cascade General Shipyard Date: 

Address : SSSS N Channel Blvd. PDX Report by 

Phone; 503-247-1667 

C o n t a d : Ken Swingle Class: 

Substation/Stte: C.U.S. MV/V: 

Transformer No.: PAT716001 Gattons: 

9/4/2002 

KH 

1 

224 

1 Manufacturer West 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiyiene 

Methane 

Ethane 

Cartion Monoxide 

1 Cartion Dioxide 

1 Oxygen 

1 Nttrogen 

Total Combustibles 

1 Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

A d d Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

[PERATING CONDITIONS 

1 AmbientTemp. 

1 Winding Temp. 

Liquid Temp. 

Pressure 

UquM Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEBANSl (C57.104-1991) 

COMMENTS 

12470/480 

JACO 

8/12/2002 

0 

15 

IS 

11 

2 

488 

3316 

182 

68969 

531 

72997 

46.6 

6.8 

0.023 

34.3 

1.5 

Pass 

0.8725 

SOF 

36C 

4 

ok 

JACO 

9/11/2001 

0 

12 

17 

11 

2 

536 

3834 

230 

76203 

578 

79845 

39.4 

3.4 

0.034 

35.4 

2 

2 

0.873 

70F 

21C 

3 

ok 

PCB's 

%Imp. 

ACTI 

8/24/2000 

0 

19 

48 

26 

5 

827 

3024 

oSSo 

47669 

925 

57173 

48 

4 

0.028 

31 

L1.S 

Pass 

0.878 

BOF 

SOC 

-1 

ok 

cert-non 

5.81 

ACTI 

S/2Srt999 

0 

8 

14 

6 

0 

595 

3116 

2541 

68869 

623 

75150 

49 

10 

0.022 

29 

L1,5 

Pass 

0,876 

20C 

4,5 



TC53 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7Sn nSSUL7S 

Customer: Cascade General Shipyard 

Address: SSSS N Channel Bh/d. POX 

Phone: 503-247-1667 

Contact Ken Swingle 

Sutistation/Stte: Sub 4-7 

Transformer No,: 79F67097 

Manufacturer: Elect Tech. 

Vottage: 12470/480 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Dioxide 

Carbon MonoxMe 

Oxygen 

Nitrogen 

Total ComtHistibles 

TotelGas 

OIL Q U A U T Y TESTS 

Dielectric Break 

Water in Fluid 

AcM Numtier 

Intertectel Tens, 

ASTM Cdor 

Visual Inspection 

Specific Gravity 

PERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Uvel 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Rafio (C02/C0) 

lEEBANSl (C57.104-1991) 

JACO 

8/12/2002 

0 

31 

1 

4 

3 

605 

62 

81 

37234 

101 

38021 

41.8 

36.6 

0.023 

34.9 

6.5 

Pass 

0.883 

SOF 

40C 

0 

JACO 

9/11/2001 

0 

6 

1 

11 

13 

513 

56 

113 

40010 

87 

40723 

41.6 

29.9 

0.036 

34.6 

5.5 

Pass 

0.883 

70F 

350 

0 

OK 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/25/2000 

0 

3 

0 

14 

13 

1129 

88 

2829 

SS237 

118 

59313 

46 

26 

0.024 

28 

LS.0 

Pass 

0.891 

9/4/2002 

KH 

0.33 

176 

rtemp 

5.1 

COMMENTS 

Apply pressure. 



TC54 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7eS7 nSSUL7S 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contect: Ed Barrow/Ken Swfngte 

Substation/Stte: Sub 4 

Transformer No.: P00B188 

Manufacturer. GE 

Vottage: 12470/480 

U b Used JACO 

DISSOLVED GASES PPM 8/12^002 

/Vcetylene 0 

Hydrogen 56 

Ethylene 1 

Methane 30 

Ettiane 2 

Cartion Monoxide 879 

Carbon Dioxide 4254 

Oxygen 1409 

Nitrogen 98789 

Totd Combustibles 968 

Total Gas 105420 

OIL QUALITY 

Dielectric Break (kV) 50.4 

Water in Fluid (ppm) 13.4 

AcM Number (mg KOH/g) 0.006 

Intertecial Tens.(dynes/cm) 43.7 

ASTM Color 0 

Visual Inspection Pass 

Specific Gravtty 0.9618 

PEFMTING CONDITIONS 

/VmtiientTemp. SOF 

Winding Temp. 

Uquid T e m p . 45C 

P r e s s u r e 

Liquid U v e l high 

G A S DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

JACO 

9/11/2001 

0 

65 

1 

32 

2 

980 

4672 

4772 

117878 

1080 

128402 

44.2 

10.9 

0.008 

43.7 

0 

Pass 

0.9615 

70F 

Date: 

Report by 

Ctess: 

MVA: 

Galtons: 

PCB's 

% l m p . 

ACTI 

8/24/2000 

0 

70 

4 

57 

6 

963 

2850 

6509 

5S6S3 

1100 

65012 

33 

12 

0,01 

LO,S 

Pass 

0.977 

SOF 

42C 

npg 

high 

40C 

npg 

high 

9/4/2002 

KH 

{ 

1.S 

295 

silicone 

ACTI 

8/25/1999 

0 

35 

0 

25 

0 

887 

4012 

6046 

110799 

947 

1211804 

38 

16 

0.003 

L0.6 

Pass 

0.976 

36C 

npg 



TC55 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7§S7 n€S0L7S 

Customer Cascade General Shipyard Date: 

Address; SSSS N Channel Blvd. PDX Report by 

Phone: 503-247-1667 

Contad: Ken Swingle Class: 

Substation/Stte: Sub 6 MVA: 

Transformer No.: 836002311 Gallons: 

Manutecturer RTE PCB's 

Vottage: 12470/460 %lmp. 

9/4/2002 

KH 

1 

392 

rtemp 

S.6 

1 UbUsed 

DISSOLVED GASES PPM 

1 Acetylene 

1 Hydrogen 

1 Ettiyiene 

1 Methane 

1 Ethane 

1 Cartion MonoxMe 

1 Cariion Dioxide 

1 Oxygen 

1 Nttrogen 

1 Total Combustibles 

1 Total Gas 

1 OIL QUALITY 

1 Dielecbic Break (kV) 

1 Water in Fluid (ppm) 

1 Add Number (mg KOH/g) 

1 Intertecial Tens.(dynes/cm) 

1 ASTM Color 

1 Visual Inspedion 

1 Specific Gravtty 

IPERATING CONDITIONS 

1 AmtnentTemp. 

1 Winding Temp. 

1 Uquid Temp. 

1 Pressure 

1 Uquid Level 

1 GAS DIAGNOSTICS 

1 Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

JACO 

8/12rt002 

0 

9 

3 

12 

6 

384 

2622 

64 

47270 

424 

50280 

34.9 

15.1 

0.02 

40.5 

3 

Pass 

0.873 

BOF 

SOC 

OK 

JACO 

9/11/2001 

0 

7 

3 

12 

6 

421 

2676 

71 

51466 

449 

64662 

41 

21.3 

0.018 

37.2 

3 

Pass 

0.873 

70F 

82C 

NQ 

ACTI 

8/25/1999 

0 

4 

1 

2 

1 

1657 

299 

8657 1 

67461 

307 

78081 

47 

9 1 

0.011 

34 1 

L3.S 1 

Pass 1 

0.879 1 



TG56 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SSr nSS0L7S 

Customer Cascade General Shipyard 

Address: SSSS N Channel Blvd. PDX 

Phone: 503-247-1667 

Contad: Ken Swingte 

Substation/Site: Sub 6 

Transformer No.: 836002464 

Manufacturer: RTE 

Voltage: 12470/480 

Lab Used 

•DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiytene 

Mettiane 

Ethane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dieledric Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOH/g) 

Intertedal Tens.(dynes/cm) 

ASTM Color 

Visuai Inspedion 

Specific Gravtty 

IPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (CS7.104-1991) 

COMMENTS 

JACO 

8/12«002 

0 

13 

4 

14 

4 

353 

1849 

126 

44029 

388 

46392 

34.9 

16.3 

0.011 

39.1 

3 

Pass 

0.872 

SOF 

40C 

npg 

ok 

JACO 

9/11/2001 

0 

5 

4 

15 

4 

377 

1703 

60 

48969 

405 

51137 

« . 2 

21.3 

0.02 

36.6 

3 

Pass 

0.872 

70F 

37C 

npg 

ok 

Date: 

Report i iy 

Class: 

MVA; 

Gallons: 

PCB's 

% Imp. 

ACTI 

8/24/2000 

0 

8 

13 

34 

16 

620 

1809 

4814 

42454 

691 

49768 

33 

18 

0.017 

35 

L3.5 

Pass 

0.S82 

SOF 

40c 

npg 

ok 

9/4/2002 

KH 

1.5 

540 

rtemp 

5.6 

ACTI 

S/25«000 

0 

4 

2 

10 

0 

363 

1652 

2059 

S42S5 

379 

58373 

42 

7 

0.012 

35 

L3.S 

Pass 

0.88 

40c 

npg 



TC57 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

OIL ANALYSIS 7SS7 ttSSItL7S 

Customer: Cascade General Shipyard Date: 9/4/2002 

Address: 5555 N Channel Blvd. PDX Report by KH 

Phone: 503-247-1667 

Conted: Ken Swingle Ctess: 

Substation/Stte: Berth 308 MVA: 0.3 

Transfomier No.: H425083MSS Gallons: 122 

Manutecturer OE PCB's no data 

Vottage: 13200/480 % Imp, 1.71 

U b Used JACO ACTI 

DISSOLVED GASES PPM 8/12/2002 8/2S/1999 

Acetylene 0 0 

Hydrogen 4 15 

Ethylene 31 37 

Methane 6 12 

Ethane 3 2 

Carlion Monoxide 106 510 

Carbon Dioidde 3180 3711 

Oxygen 12749 9215 

Nttrogen 48905 68927 

Total Comtnjstibles 150 576 

Totel Gas 64984 82428 

OIL QUALITY 

Dieledric Break (kV) 49.2 49 

Water in Fluid (ppm) 6.3 13 

/Vcid Number (mg KOH/g) 0.017 0.012 

Intertecial Tens.(dynes/cm) 36.2 30 

ASTM Cofor 1.5 L1.5 

Visual Inspection Pass Pass 

Spedfic Gravtty 0.8806 0.887 

PERATING CONDITIONS 

AmbientTemp. SOF 

Winding Temp. 

Uquid Temp. 390 32C 32C 

Pressure npg npg 

UquM Level ok 

GAS DIAGNOSTICS 

Rogers Ratfo 

Cellulose Ratio (C02/C0> 

lEEBANSl (C57.104-1991) 

COMMENTS 



TC58 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SS7 nSSUL7S 

Customer Cascade General Shipyard 

Address: 6555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contect Ken Swingle 

Substation/Stte: Berth 307 

Transformer No.: H42S084M68 

Manutecturer GE 

Voitege: 12470/480 

U b Used JACO 

{DISSOLVED GASES PPM 8/12/2002 

Acetylene 0 

Hydrogen 10 

Ethylene 7 

Methane 26 

Ethane 5 

Cartion Monoxide 745 

Cariion Dioxide 3639 

Oxygen 81 

Nttrogen 62736 

Total Combustibles 793 

Total Gas 67149 

OIL QUALITY 

Dtelectric Break (kV) 52.2 

Water in Fluid (ppm) 6.3 

AcM Number (mg KOKVg) 0.011 

Intertedal Tens.(dynes/cm) 38.5 

ASTM Cofor 1 

Visual Inspedion Pass 

Specific Gravity 0.8804 

PERATING CONIDITIONS 

AmbtentTemp. SOF 

Winding Temp. 

Liquid Temp. 46C 

Pressure 

Liquid U v e l ok 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

JACO 

9/11/2001 

0 

11 

7 

28 

5 

812 

4614 

106 

66237 

863 

71820 

44.7 

3.4 

0.014 

37.2 

L1.5 

Pass 

0.88 

70F 

36C 

npg 

Ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/24/2000 

0 

26 

27 

84 

27 

1307 

4962 

5119 

61602 

1466 

73149 

43 

11 

0.011 

31 

L1.S 

Pass 

0.8S5 

SOF 

40C 

npg 

ok 

9/4/2002 

KH 

0.3 

122 

no data 

1.71 

ACTI 

S/25/1999 

0 

5 

4 

23 

1 

666 

3833 

2245 

62613 

699 

69390 

63 

10 

0.009 

32 

L1.5 

Pass 

0.885 

SSC 

npg 



TC59 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SST nSSIIL7S 

Customer: Cascade General Shipyard 

Address: 6565 N Channel Blvd. PDX 

Phone: 603-247-1667 

Contad: Ken Swingle 

Substation/Stte: Berth 306 

Transfomier No.: H425082M68 

Manutecturer GE 

Vottage: 13200/480 

U b Used JACO 

DISSOLVED GASES PPM 8/12/2002 

Acetylene 0 

Hydrogen 0 

Ettiyiene 2 

Methane 1 

Ethane 0 

Cartion Monoxide 30 

Carbon Dioxide 884 

Oxygen 1S4S6 

Nttrogen 49169 

Total Combustibtes 33 

Total Gas 65542 

OiL QUALfTY 

Dielectric Break (kV) 49.9 

Water in Fluid (ppm) 35.8 

A d d Number (mg KOH/g) 0.008 

Interfacial Tens.(dynes/cm) 37.9 

ASTM Color L1.5 

Visual Inspection Pass 

Specific Gravity 0.8735 

PERATING CONDITIONS 

AmbientTemp. SOF 

Winding Temp. 

UquM Temp. SIC 

Pressure 

Liquid U v e l high 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratto (C02/C0) 

IEEE/ANSI (CS7.104-1991) 

COMMENTS 

JACO 

9/11/2001 

0 

1 

2 

1 

0 

33 

884 

22095 

51645 

37 

74661 

43.7 

25 

0.014 

38.2 

L1.5 

Pass 

0.S74 

70F 

40C 

npg 

high 

Date: 

Report by 

Class; 

MV/V: 

Gallons: 

PCB's 

% Imp. 

ACTI 

8/24/2000 

0 

0 

4 

3 

0 

133 

1018 

18404 

53758 

140 

73320 

34 

26 

0.012 

24 

L1.0 

Pass 

0.878 

SOF 

45C 

npg 

high 

9/4/2002 

KH 

0.3 

122 

no data 
1.71 

ACTI 

S/25/1999 

0 

0 

0 

0 

0 

46 

688 

20235 

52512 

46 

73481 

38 

29 

0.018 

33 

L1.5 

Pass 

0.877 

SSC 

npg 



TC60 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SSr nSSUL7S 

Customer Cascade General Shipyard Date: 

Address: SSSS N Channel Blvd. PDX Report by 

Phone: 503-247-1667 

Contect Ken Swingle Ctess: 

Substation/Stte: Sub 7A MVA: 

Transformer No.: PQH0715 Galfons: 

Manufadurer; PCB's 

Voitege: 12470/460 % Imp. 

9/4/2002 

KH 

2 

415 

rtemp 

5.4 

U b U s e d 

DISSOLVED GASES PPM 

Hcetfiene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Cartion Dtoxide 

Oxygen 

Nttrogen 

Total Combustttiles 

Totel Gas 

JACO 

8/12/2002 

0 

7 

8 

15 

6 

777 

3401 

SS 

47037 

813 

51306 

JACO 

9/11/2001 

0 

6 

7 

15 

5 

866 

5619 

81 

52630 

889 

59219 

ACTI 

8/24/2000 

0 

14 

32 

43 

27 

1346 

7301 

4656 

51068 

1462 

64487 

ACTI 

8/26/1999 

0 

5 

6 

7 

2 

811 

4227 

2748 

58570 

831 

66375 

OIL QUALITY 

Dieledric Break (kV) 39.5 39.2 32 43 

Water in Fluid (ppm) 12.8 14.4 24 8 

Acid Number (mg KOH/g) 0.02 0.014 0.033 0.022 

Intertecial Tens.(dynes/cm) 37.7 37.6 38 36 

ASTM Cotor L3.0 L3.0 L3.0 L3.0 

Visuai Inspection Pass Pass Pass Pass 

Specific Gravtty 0.873 0.8725 0.881 0.884 

PERATING CONDITIONS 

AmbientTemp. SOF 70F SOF 

Winding Temp. 

UquM Temp. SSC 44C 45c 42c 

Pressure npg npg npg npg 

Liquid Level ok high 

GAS DIAGNOSTICS 

Rogers Rata'o 

Ceflufose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 



TC62 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

OIL ANALYSIS 7SS7 nSSUL7S 

Customer Cascade General Shipyard 

Address: 5555 N Channel BhKl. PDX 

Phone; 503-247-1667 

Conted: Ken Swingle 

Suiistation/Site; Crane #14 

Transformer No.; L243297 

Manutedurer; 

Vottage: 2400/480 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cariion Monoxide 

Cariion Dioxide 

Oxygen 

Nttrogen 

Totiri Combustttiles 

Total Gas 

OIL QUALITY 

Dieledric Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Spedfic Gravity 

PERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

LiquM Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

JACO 

8/12/2002 

0 

168 

1 

61 

5 

941 

4392 

1018 

100744 

1166 

107320 

47.3 

21.6 

0.008 

0 

Pass 

0.9638 

SOF 

SSC 

•0.3 

ok 

JACO 

9/11/2001 

0 

174 

1 

56 

6 

1054 

4861 

1881 

110743 

1291 

118776 

46.7 

11 

0.008 

0 

Pass 

0.963 

70F 

40C 

-0.5 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/24/2000 

0 

203 

4 

122 

20 

1224 

3758 

4803 

68964 

1578 

79103 

33 

11 

0.006 

L0.5 

Pass 

0.967 

SOF 

35C 

0 

ok 

9/4/2002 

KH 

0.75 

142 

silicone 

5.7 

ACTI 

8/25/1999 

0 

501 

0 

41 

1 

853 

3068 

4604 

106965 

1396 

115933 

34 

26 

0.001 

LO.S 

Pass 

0.969 

SSC 

^I.S 

COMMENTS 

needs pressure 



TC63 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SS7 nSSUL7S 

Customer Cascade General Shipyard 

Address: 55S5 N Channel Blvd. PDX 

Phone: 603-247-1667 

Contact Ken Swingle 

Substatton/Stte: Crane #17 

Transformer N a : L243299B 

Manutedurer 

Vottage: 2400/480 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cariion Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspedion 

Specific Gravtty 

PERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid U v e l 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (C67.104-1991) 

COMMENTS 

JACO 

8/12/2002 

0 

126 

0 

72 

7 

1009 

5743 

701 

104201 

1214 

111859 

49.6 

19.6 

0.008 

0 

Pass 

0.9825 

BOF 

41C 

1.2 

ok 

JACO 

9/11/2001 

0 

170 

0 

78 

7 

1200 

7642 

1228 

129970 

1455 

140295 

43.8 

13 

0.008 

0 

Pass 

0.9616 

70F 

40C 

1 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/24/2000 

0 

203 

3 

166 

31 

1473 

7095 

6358 

79295 

1876 

94624 

36 

27 

0.008 

LO.S 

Pass 

0.969 

BOF 

SSC 

1 

ok 

9/4/2002 

KH 

0.5 

125 

silicone 

ACTi 

8/25/1999 

0 

198 

1 

61 

0 

889 

5679 

S6S4 

107404 

1139 

119876 

36 

21 

0.001 

LO.S 

Pass 

0.971 

40C 

1.26 



TC64 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2Rd Ave. 

Canby, Oregon 97013 

(503) 268-7173 

OIL ANALYSIS 7SS7 nSSaL7S 

Customer Cascade General Shipyard 

AidKbess: SSSS N Channel Blvd. PDX 

Phone: 603-247-1667 

Contad: Ken Swingle 

SubstaUon/Site: Crane #16 

Transformer No.; L243299C 

Manutedurer: GE 

Vottage: 2400/480 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL Q U A U T Y 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Numbs- (mg KOH/g) 

intertecial Tens.(dynes/cm) 

ASTM Color 

Visual Inspedion 

Specific Gravity 

PERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

UquM Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE//VNSI (C57.104-1991) 

COMMENTS 

JACO 

B/12/2002 

0 

181 

2 

56 

6 

1231 

5961 

802 

117262 

1476 

1 2 ^ 0 1 

49.1 

14.4 

0.006 

0 

Pass 

0.9625 

BOF 

410 

0.3 

ok 

JACO 

9/11/2001 

1 

172 

1 

52 

5 

1288 

70S4 

1381 

120462 

1524 

130421 

45 

11 

0.006 

0 

Pass 

0.9675 

70F 

SOC 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Galfons: 

PCB's 

%Imp. 

ACTI 

S/24/2000 

9 

231 

7 

131 

21 

1557 

6117 

6293 

77762 

1956 

92128 

33 

25 

0.01 

L0.5 

Pass 

0.968 

SOF 

40C 

0 

ok 

9/4/2002 

kh 

0.5 

126 

silicone 

ACTi 

8/24/1999 

0 

'^55 

0 

24 

0 

845 

5087 

12063 

111158 

924 

129232 

46 

20 

0.005 

LO.S 

Pass 

0.974 

45C 

O.S 



TC65 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SS7 nSSUL7S 

Customer: 

Address: 

Phone: 

Contad: 

Sulistation/Stte: 

Transformer No.: 

Manufadurer 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ettiane 

Cartion Monoxide 

Carbon DioxMe 

Oxygen 

Nitrogen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dtelectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Specific Gravtty 

PERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

UquM Tempt 

Pressure 

Liquid Level 

Cascade General Shipyard 

5655 N Channel Blvd. PDX 

603-247-1667 

Ken Swingle 

Crane #15 

L243299A 

GE 

2400/480 

JACO 

8/12/2002 

0 

210 

1 

46 

7 

1177 

6361 

761 

102283 

1440 

109825 

51 

16.5 

0.008 

0 

Pass 

0.9635 

BOF 

40C 

4.6 

ok 

JACO 

9/11/2001 

0 

213 

1 

48 

7 

1279 

7016 

2297 

113647 

1548 

124508 

47.9 

12 

0.008 

0 

Pass 

0.9746 

70F 

40C 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%lmp. 

ACTI 

8/24«O0O 

0 

265 

4 

113 

27 

1473 

5546 

4649 

67429 

1882 

79505 

37 

13 

0.007 

LO.S 

Pass 

0.968 

BOF 

350 

0 

ok 

9/4/2002 

KH 

0.5 

125 

silicone 

5.18 

ACTI 

8/25/1999 

0 

132 

0 

40 

1 

1221 

S493 

117171 

1384 

129723 

35 

29 

0.001 

LO.S 

Pass 

0.973 

O.S 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellulose Ratio {C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

needs pressure 



TC66 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7€ST n€S0L7S 

Customer: Cascade General Shipyard 

Address: SSSS N Channel Blvd. PDX 

Phone; S03-247-1667 

Contact Ken Sviringle 

Substation/Stte: Crane #12 

Transformer No.: L243298 

Manutedurer GE 

Voltage: 2400/480 

U b U s e d 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethylene 

Mettiane 

Ettiane 

Cariion MonoxMe 

Cariion DioxMe 

Oxygen 

Nitrogen 

Total Combustibles 

TotelGas 

OIL Q U A U T Y 

Dielectric Break (kV) 

Water in Fluid (ppm) 

AcM Number (mg KOH/g) 

Intertedal Tens.(dynes/cm) 

ASTM Color 

Visual Inspedion 

Specific Gravity 

PERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid U v e l 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

JACO 

8/12/2002 

0 

186 

1 

61 

6 

1019 

4351 

1654 

100220 

1272 

107397 

43.9 

18.6 

0.006 

0 

Pass 

0.9625 

SOF 

37C 

-0.2 

ok 

JACO 

9/11/2001 

0 

197 

1 

68 

6 

1157 

4896 

2323 

110044 

1429 

118691 

47.3 

9.4 

0.006 

0 

Pass 

0.9615 

70F 

34C 

0 

ok 

Date: 

Report tiy 

Class: 

MV/V: 

Gallons: 

PCB's 

%lmp. 

ACTI 

S/24/2000 

0 

243 

4 

138 

22 

1309 

3761 

6243 

66640 

1716 

78350 

33 

12 

0,005 

L0.5 

Pass 

0.971 

SOF 

SSC 

0 

ok 

9/4/2002 

KH 

0.75 

125 

silicone 

5.64 

ACTI 

8/25/1999 

0 

109 

0 

43 

2 

995 

3893 

6584 

112328 

1148 

123954 

37 

22 

0.002 

LO.S 

Pass 

0.973 

0.5 

COMMENTS 

needs pressure 



TC67 

ENGINEERED SUBSTATION SERVICES INC. | 

Jf^i 

«^fe 
^ " ^ 

m 
^m^ 
X ?''**^¥fi 

I'^PI 
Customer: 

Address; 

1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

OIL ANALYSIS 7SS7 liSSUL7S 1 

Cascade General Shipyard 

5556 N Channel Blvd. PDX 

Phone: 503-247-1G67 

Contect KenSwringle 

Substation/Stte: 

Transformer No.: 

Buitding 73 

PCTS3390101 

Manutedurer West 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Metiiane 

Ettiane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

TotelGas 

OIL QUAUTY 

Dielectric Break (kV) 

Water In RuM (ppm) 

Acid Number (mg KOH/g) 

Intertedal Ten5.(dynes/cm) 

ASTM Color 

Visual bispedion 

Specific Gravity 

PERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

UquM U v e l 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (C02/C0) 

lEEBANSl (CS7.104-1991) 

COMMENTS 

12470/480 

JACO 

S/12/2002 

0 

16 

1 

16 

0 

714 

4455 

882 

69985 

747 

76069 

42.1 

8.5 

0.028 

41.6 

1 

Pass 

0.888 

SOF 

35C 

4 

ok 

JACO 

9/11/2001 

0 

17 

0 

16 

1 

824 

6681 

2328 

85484 

858 

95351 

42.2 

3.4 

0.039 

32.1 

L1.0 

Pass 

0.8665 

70F 

2SC 

4 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

S/24/2000 

0 

37 

2 

61 

6 

1347 

6940 

3837 

58584 

1443 

71804 

43 

6 

0.033 

27 

L1.0 

Pass 

0.876 

SOF 

SSC 

0 

ok 

9/4/2002 

KH 

O.S 

141 

cert.non 

6.86 

ACTI 

8/25/1999 

0 

9 

9 

6 

0 

680 

4699 

8862 

71937 

694 

86182 

49 

16 

0.038 

27 

L1.0 

Pass 

0.871 

40C 

0.5 



TC68 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SS7 n€S&L7S 

Customer Cascade General Shipyard 

Address: SSSS N Channel Blvd. PDX 

Phone: 603-247-1667 

Contad: Ken Swingle 

Substafa'on/Site: Building 73 

Transformer No.: PATS0910101 

Manutedurer West 

Vottage: 12470/480 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon MonoxMe 

Carbon Dtoxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL QUALfTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravtty 

PERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

LiquM Temp. 

Pressure 

Liquid Uvel 

GAS DIAGNOSTiCS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (CS7.104-1991) 

COMMENTS 

JACO 

S/12/2002 

0 

17 

1 

14 

0 

640 

3746 

1604 

70389 

672 

76411 

42.4 

6.3 

0.023 

33.2 

1 

Pass 

0.868 

SOF 

40C 

5 

ok 

JACO 

9/11/2001 

0 

16 

0 

16 

1 

769 

4828 

3059 

84595 

792 

93274 

43.6 

4.5 

0.031 

36.7 

1 

Pass 

0.8676 

70F 

SSC 

4 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons; 

PCB's 

%lmp. 

ACTI 

8/24/2000 

0 

42 

2 

56 

8 

1391 

6001 

3564 

65093 

1499 

76157 

SS 

8 

0.027 

28 

L1.5 

Pass 

0.873 

SOF 

40C 

0 

ok 

S/4/2002 

KH 

0.5 

141 

certnon 

6.77 

ACTI 

8/25/1999 

0 

7 

0 

6 

0 

645 

3473 

11258 

81355 

658 

96744 

47 

11 

0.028 

28 

L1.0 

Pass 

0.871 

40C 

0 



TC69 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SS7 liSSUL7S 

Customer Cascade General Shipyard Date: 

Address: 5555 N Channel Bhrd. PDX Report by 

Phone: 503-247-1667 

Contact Ken Swingle Class: 

Substation/Site: BWTP MVA: 

9/4/2002 

KH 

0.75 

1 Transformer No.: 

1 Manutedurer: 

1 Vottage: 

1 UbUsed 

DISSOLVED GASES PPM 

1 Acetylene 

1 Hydrogen 

1 Ethylene 

1 Methane 

1 Ethane 

1 Cariion Monoxide 

1 Cariion Dioxide 

1 Oxygen 

1 Nttrogen 

1 Total Combustibtes 

1 Totel Gas 

1 OIL QUAUTY 
j Dielectric Break (kV) 

1 Water in FluM (ppm) 

1 Acid Number (mg KOH/g) 

1 Intertecial Tens.(dynes/cm> 

1 AS-nvi Color 

1 Visual bispedion 

1 Specific Gravity 

IPERATING CONDITIONS 

1 /VmbientTemp, 

1 Winding Temp. 

1 Uquid Temp. 

1 Pressure 

1 UquM U v d 

1 GAS DIAGNOSTICS 

1 Rogers Ratio 

1 Cellulose Ratio (C02/C0) 

1 lEEBANSl (C57.104-1991) 

1 COMMENTS 

PCT78e301 

West 

12470/480 

JACO 

8/12/2002 

0 

3 

1 

2 

0 

109 

1688 

12730 

64020 

115 

68S63 

45.3 

9.7 

0.043 

29.7 

L1.5 

Pass 

0.8796 

SOF 

34C 

3.2 

ok 

JACO 

9/11/2001 

0 

2 

1 

2 

0 
73 

1236 

20698 

67356 

78 

89368 

47.9 

5.1 

0.053 

31.1 

L1.S 

Pass 

0.88 

70F 

32C 

3.5 

ok 

Gallons: 

PCB's 

% Imp. 

ACTI 

8/24/2000 

0 

0 

1 

2 

0 

38 
553 

17164 

47659 

41 

65417 

30 
8 

0.047 

26 

L1.S 

Pass 

0.885 

SOF 

SOC 

0 

ok 

179 j 

cert.non 1 

6.24 1 

ACTI 1 
8/2S/1999 1 

0 1 
0 1 
0 1 
0 1 
0 1 
0 1 

412 1 
22184 1 

46262 1 

0 1 
68858 1 

53 1 

24 1 
0.041 1 

25 1 
L1.S 1 

Pass 1 

0.887 1 

40C 1 

0 1 



TC70 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7Sn nSSUL7S 

Customer Cascade General Shipyard 

Address: 5655 N Channel Blvd. POX 

Phone: 503-247-1667 

Contad; Ken Swingle 

Sutistation/Stte: SubSA 

Transformer N a : PQH-0714 

Manutecturer 

Vottage: 12470/460 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethytene 

Methane 

Ettiane 

Carbon MonoxMe 

Carbon DioxMe 

Oxygen 

Tda l Combustibles 

Total Gas 

JACO 

8/12/2002 

0 

6 

6 

13 

5 

611 

3178 

106 

49061 

641 

52986 

JACO 

9/11/2001 

0 

5 

6 

14 

6 

635 

4664 

62 

53860 

666 

59232 

PERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (CO2/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

SOF 

SOC 

ok 

70F 

45C 

ok 

Date: 

Report by 

Class: 

MV/V: 

Gallons: 

PCB's 

%imp. 

ACTI 

S/24/2000 

0 

5 

19 

30 

18 

885 

4642 

432S 

47229 

957 

57139 

BOF 

4SC 

ok 

9/4/2002 

KH 

2 

4S1 

rtemp 

5.4 

ACTI 

8/25/1999 

0 

3 

1 

2 

1 

574 

3431 

3520 

63510 

581 

71043 

OIL QUALITY 

Dielectric Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOH/g) 

Intertedal Tens.(dynes/cm) 

ASTMCdor 

Visual Inspection 

Specific Gravtty 

39 

27.3 

0.014 

45.1 

L2.5 

Pass 

0.875 

39.5 

20.1 

0.022 

45 

L2.6 

Pass 

0.8745 

34 

5 

0.02 

38 

L2.5 

Pass 

0.883 

50 

16 

0.017 

38 

L2.5 

Pass 

0.887 

46c 

0 



TC71 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SS7 ReSUL7S 

Customer: Cascade General Shipyard Date: 9/4/2002 

/Vddress: SSSS N Channel Blvd. PDX Report by KH 

Phone: 503-247^667 

Contad: Ken Swringle Class: 

Substation/Stte: Portable 32-5 MV/V: 1 

Transformer No.: P01S676 Gallons: 240 

Manufadurer: GE PCB's silicone 

Voitege: 12470/460 % Imp. 5.5 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethytene 

Methane 

Ethane 

Cartion MonoxMe 

Cartion DioxMe 

Oxygen 

Nttrogen 

Total Combustttiles 

Total Gas 

OIL Q U A U T Y 

Dieledric Break (kV) 

Water in Fluid (ppm) 

Acid Numiier (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Cdor 

Visual Inspectton 

Spedfic Gravtty 

PERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

UquM Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratto (C02/C0) 

lEEE/ANSl (CS7.104-1991) 

COMMENTS 

JACO 

8/12/2002 

0 

47 

0 

42 

3 

1236 

5567 

5220 

102708 

1328 

114823 

46,7 

13.9 

0.006 

0.9644 

80f 

48C 

ok 

JACO 

9/11/2001 

0 

52 

0 

42 

0 

1254 

6849 

3851 

92059 

1361 

103110 

43.5 

6.8 

0.011 

0 

Pass 

0.9628 

70F 

320 

npg 

ok 



TC73 

1 ENGINEERED SUBSTATION SERVICES INC. ] 

1 jpi 
1 i ^ ^ 

h^ 

=a te j 

1"^- 1 ^ 

1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S 7 § S 7 n S S & L 7 S 1 

1 Customer Cascade General Shipyard 

1 Address: 

1 Phone; 

1 Contad: 

1 Substation/Stte: 

1 Transformer No.: 

5556 N Channel Blvd. PDX 

603-247-1667 

Ken Swingle 

Portable 32-3 

S7V1243 

1 Manutedurer Vantram 

1 Vottage: 

1 U b Used 

DISSOLVED GASES PPM 

1 Acetylene 

1 Hydrogen 

1 Etiiyiene 

1 Mettiane 

1 Ettiane 

1 Cartion Monoxide 

1 Cartion OioxMe 

1 Oxygen 

1 Nttrogen 

1 Total Combustibles 

1 Total Gas 

1 OIL QUAUTY 

1 Dtelectric Break (kV) 

I Water in Fluid (ppm) 

1 Acid Number (mg KOH/g) 

1 Intertecial Tens.(dyne5/cm) 

1 ASTM Color 

1 Visual Inspection 

1 Specific Gravtty 

[pERATING CONDITKDNS 

1 AmbientTemp. 

1 Wimfing Temp. 

1 UquM Temp. 

1 Pressure 

1 LiquM Level 

1 GAS DIAGNOSTICS 

1 Rogers Ratio 

1 Cellulose Ratio {C02/C0) 

1 lEEeANSI (057.104-1991) 

COMMENTS 

1 

12470/460 

JACO 

S/12«002 

0 

16 

1 

16 

0 

714 

4455 

882 

69985 

747 

76069 

32.5 

16.7 

0.008 

46.2 

1.5 

Pass 

0.87 

SOF 

48C 

0 

ok 

needs pressure 

JACO 

9/11/2001 

0 

7 

18 

16 

S 

333 

4915 

82 

55557 

319 

60933 

39.1 

21.3 

0.014 

46.5 

1.5 

Pass 

0.8705 

70F 

40c 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

S/24/2000 

0 

18 

76 

48 

16 

962 

6055 

4850 

49061 

1119 

61085 

33 

7 

0.015 

39 

L2.0 

Pass 

0.88 

SOF 

40c 

npg 

ok 

9/4/2002 

KH 

2 1 
600 1 

rtemp 1 
5,7 1 

ACTI 1 

S/2S/1999 1 

0 1 
6 1 
14 1 
10 1 

1 1 
4501 1 

536 1 

1900 1 

58342 1 

627 1 
65368 1 

43 1 
13 1 

o.oos 1 
42 1 

L2.0 1 
Pass 1 

0.883 1 

42c 1 



TC74 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SS7 nSSUL7S 

Customer: Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ken Sviringle 

Substatton/Stte: Sub 5 

Transformer No.: P01447e 

Manutedurer: GE 

Vottage: 12470/460 

Lab Used JACO 

DISSOLVED GASES PPM 8/12/2002 

Acetylene 0 

Hydrogen 61 

Ethylene 0 

Methane 21 

Ettiane 2 

Cartion Monoxide 861 

Carbon IDioxide 3986 

Oxygen 5442 

Nttrogen 91933 

Total Combustibles 945 

Total Gas 102305 

OIL QUAUTY 

Dieledric Break (kV) 42 

Water in Fluid (ppm) 14.4 

Acid Number (mg KOH/g) 0.006 

Irrtertedai Tens.(dynes/cm) 

ASTM Color 0 

Visual Inspedion Pass 

Specific Gravtty 0.9635 

PERATING CONDITIONS 

AmbientTemp. SOF 

Winding Temp. 

Uquid Temp. 40C 

Pressure 

Uquid Level ok 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (C02/CO) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

JACO 

9/11/2001 

0 

60 

0 

22 

2 

903 

3936 

10752 

106413 

987 

122087 

46.1 

5.7 

0.006 

0 

Pass 

0.9622 

70F 

380 

npg 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons; 

PCB's 

% Imp. 

ACTI 

8/24/200O 

0 

91 

1 

45 

6 

1027 

2846 

9121 

61294 

1170 

74431 

30 

12 

0.002 

LO.S 

Pass 

0.971 

SOF 

40C 

npg 

ok 

9/4/2002 

KH 

1 

240 

silicone 

5.5 

ACTI 

B/25/1999 

0 

28 

0 

6 

0 

730 

2SS8 

15323 

9S893 

764 

114837 

32 

26 

0.003 

LO.S 

Pass 

0.976 

SSC 



TC75 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

OIL ANALYSIS 7SS7 nSSUL7S 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Conted: Ken Swingle 

Substation/Stte: Sub 5 

Transformer No.: PO14490 

Manutecturer; OE 

Vottage: 12470/460 

UbUsed 

•DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethylene 

Methane 

Ettiane 

Cariion Monoxide 

Carbon Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

Totel Gas 

OIL QUAUTY 

Dieledric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

intertecial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspedion 

Specific Gravtty 

PERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (C02K:0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

JACO 

S/12«002 

0 

23 

1 

81 

4 

367 

1691 

10942 

97048 

476 

110167 

60.9 

9.8 

0.006 

0 

Pass 

0.9612 

BOF 

SSC 

npg 

ok 

JACO 

9/11/2001 

0 

31 

0 

100 

4 

452 

1894 

14571 

107814 

587 

124866 

47.1 

6.3 

0.006 

0 

Pass 

0.9832 

70F 

39C 

npg 

low 

Date: 

Report by 

Class: 

MVA: 

Gallons; 

PCB's 

% Imp. 

ACTI 

S/24/2000 

0 

53 

2 

183 

16 

659 

1306 

9079 

62881 

313 

74179 

37 

19 

O.002 

L0.6 

Pass 

0.969 

SOF 

SSC 

npg 

low 

9/4/2002 

KH 

1.5 

315 

silicone 

5.64 

ACTI 

8/25/2000 

0 

28 

0 

76 

1 

458 

1455 

13S37 

11016S 

563 

126025 

38 

9 

0.001 

LO.S 

Pass 

0.973 

33C 



TC76 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SS7 USSULYS 

Customer: Cascade General Shipyard 

Address; 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contad: Ken Swingle 

Substation/Stta: Sub 4 

Transformer Na: PCT2621-0101 

Manutecturer West 

Vottage: 12470/460 

UbUsed JACO JACO 

DISSOLVED GASES PPM 8/12/2002 9/11/2001 

Acetylene 0 0 

Hydrogen 32 46 

Date: 

Report by 

Class: 

MVA: 

Galtons; 

PCB's 

%Imp. 

ACTI 

8/24/2000 

9/4/2002 

KH 

1 

200 

silicone 

5.94 

ACTI 

8/26/1999 

0 

21 

1 Etiiyiene 

1 Mettiane 

1 Ettiane 

1 Cartion MonoxMe 

1 Cartion DioxMe 

1 Oxygen 

1 Nittogen 

1 Total Combustibles 

1 Total Gas 

1 OIL QUALITY 

1 [Xeledric Break (kV) 

1 Water in Ruid (ppm) 

1 Acid Number (mg KOH/g) 

1 Intertecial Tens.(dynes/cm) 

1 ASTM Color 

1 Visual Inspedion 

1 Specific Gravtty 

IPERATING CONDITIONS 

1 AmbientTemp. 

1 Winding Temp. 

1 Liquid Temp. 

1 Pressure 

1 Uquid Level 

1 GAS DIAGNOSTICS 

1 Rogers Ratio 

1 Cellutose Ratto (C02/C0) 

1 lEEBANSl (CS7.104-1991) 

COMMENTS 

0 

78 

4 

1648 

7421 
2864 

113624 

1762 

126571 

37.1 

12.4 
0.006 

0 

Pass 

0.963 

SOF 

SOC 

4 

ok 

0 

82 

3 

2037 

11838 

3384 

140967 

2168 

158357 

45.6 

7,8 

0.008 

0 

Clear 

0.962 

0 1 

53 1 
0 1 

1612 1 

9722 1 

10872 1 

103663 1 

1686 1 

125843 1 

36 1 
14 1 

0.003 1 

LO.S 1 

Pass 1 

0.974 1 

SOC 1 

-0.25 1 



TC77 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7£S7 nSS0L7S 

Customer: 

Address: 

Phone: 

Cascade General Shipyard 

5655 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substation/Stte: 

Transformer No.: 

Manufadurer: 

Voltage; 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Carbon Monoxide 

Cariion Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL Q U A U T Y 

Dtelectric Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspedion 

Specific Gravtty 

PERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

Subs 

R277558 

12470/480 

JACO 

8/12/2002 

0 

33 

1 

26 

3 

563 

6341 

8119 

99452 

626 

114538 

47.7 

42.8 

0.006 

0 

Pass 

0.8638 

SOF 

460 

2 

high 

JACO 

9/11/2001 

0 

46 

0 

29 

2 

681 

9382 

13861 

127670 

768 

151671 

46.1 

36.5 

0.006 

0 

Pass 

0.9625 

70F 

44C 

3 

high 

Date: 

Report by 

Ctess: 

MVA: 

GaHons: 

PCB's 

% Imp. 

ACTI 

8/25/2000 

19 

100 

13 

S3 

13 

1046 

8934 

13060 

78668 

1274 

101936 

36 

38 

O.OOS 

LO.S 

Pass 

0.969 

SOF 

40C 

1.5 

h i g h 

9 /4»002 

KH 

1.5 

321 

s i l i cone 

ACTI 

2/7/2000 

0 

18 

0 

7 

0 

535 

730 

20371 

102182 

560 

130420 

37 

34 

0.003 

LO.S 

Pass 

0.973 

42C 

1.5 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Rafio (C02/C0) 

lEEB/VNSI (057.104-1991) 

COMMENTS 



TC78 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

OIL ANALYSIS 7SS7 nSSUL7S 

Customer 

Address: 

Phone: 

Contad: 

Substation/Stte: 

Transformer No.: 

Manufacturer: 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ethane 

Cartion Monoxide 

Carbon DioxMe 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL QUAUTY 
Dieledric Break (kV) 

Water in Fluid (ppm) 

AcM Number (mg KOH/g) 

Interfadal Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Specific Gravity 

PERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 3 

R277SS7 

12470/480 

JACO 

8/12/2002 

0 

13 

0 

4 

1 

131 

2626 

20870 

93513 

149 

117158 

60.9 

48.5 

0.006 

0 

Pass 

0.9628 

SOF 

42C 

0 

high 

JACO 

9/11/2001 

0 

10 

0 

3 

0 

78 

1671 

32373 

105683 

91 

139818 

43.6 

42.8 

0.008 

0 

Pass 

0.963 

70F 

41C 

0 

high 

Oate: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/24/2000 

0 

0 

0 

0 

0 

22 

580 

24101 

66650 

24 

91355 

29 

49 

0.005 

L0.5 

Pass 

0.967 

SOF 

40C 

0 

high 

9/4/2002 

KH 

1 

268 

silicone 

6 

ACTI 

8/25/1999 

0 

0 

0 

0 

0 

0 

460 

43478 

973S1 

0 

141319 

31 

42 

0.002 

LO.S 

Pass 

0.9S1 

42C 

-0.26 

GAS DIAGNOSTICS 

Rogers Ftatio 

Cellulose Ratto (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

needs pressure 
high moisture - atthough a silicone untt 



TC79 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SS7 RSSUL7S 

Customer: Cascade General Shipyard 

Address: SSSS N Channel Blvd. PDX 

Phone: 603-247-1667 

Contad: Ken Sviringle 

Substation^tte: Sub 1 

Transformer No,: 910396,A1 

Manufadurer Square D 

Vottage: 12470/480 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethytene 

Methane 

Ethane 

Cartion Monoxide 

Cariion Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dieledric Break (kV) 

Water in Fluid (ppm) 

Acid Numiier (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspedion 

Specific Gravtty 

PERATING CONDITIONS 

AmtiientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid U v e l 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

JACO 

8/12/2002 

0 

6 

18 

16 

3 

323 

2610 

131 

59182 

366 

62288 

41.1 

9.9 

0.02 

43.4 

L3.6 

Pass 

0.879 

SOF 

41C 

2.9 

ok 

JACO 

9/11/2001 

0 

4 

19 

17 

3 

342 

2584 

63 

64497 

385 

67529 

40.8 

5.2 

0.042 

43.1 

L3.6 

Pass 

0.8784 

70F 

40c 

2.5 

ok 

Date: 

Report by 

MVA: 

Gallons: 

PCB's 

% Imp. 

ACTI 

8/24/2000 

0 

7 

81 

46 

13 

665 

3022 

1677 

37442 

812 

42953 

41 

8 

0.029 

36 

L3.S 

Pass 

0.888 

SOF 

40c 

0 

ok 

9/4/2002 

KH 

1.6 

345 

rtemp 

6.3 

ACTI 

S/26/1999 

0 

3 

5 

3 

0 

237 

1378 

3603 

82S34 

248 

67834 

41 

7 

0.027 

35 

L3.5 

Pass 

0.892 

42c 

0.25 



TC80 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

OIL ANALYSIS 7SS7 nSSUL7S 

Customer: Cascade Oeneral Shipyard Date: 

Address: 5555 N Channel Blvd. POX Report by 

Phone: 603-247-1667 

Conted: Ken Swingle Class: 

Substation/Stte: Sub 1 MVA: 

9/4/2002 

KH 

1 Transformer No.: 

1 Manutedurer: 

1 Vottage: 

1 U b Used 

blSSOLVED GASES PPM 

1 Acetylene 

1 Hydrogen 

1 Ettiyiene 

1 Methane 

1 Ettiane 

1 Carbon MonoxMe 

1 Cartion DtoxMe 

1 Oxygen 

Nttrogen 

1 Total Combustibles 

1 Total Gas 

1 OIL QUAUTY 

1 Dieledrto Break (kV) 

1 Water in Fluid (ppm) 

1 Add Number (mg KOH/g) 

1 interfacial Tens.(dynes/cm) 

1 ASTM Cdor 

1 Visuai Inspedton 

1 Specific Gravtty 

IPERATING CONDlTfONS 

1 AmbientTemp. 

1 Winding Temp. 

1 Liquid Temp. 

1 Pressure 

1 Liquid Level 

1 GAS DIAGNOSTICS 

1 Rogers Ratio 

1 Cellutose Ratto (C02/CO) 

1 lEEB/VNSI (CS7.104-1991) 

COMMENTS 

S10396-B1 

Square 0 

12470/480 

JACO 

8/12«002 

0 

6 

2 

14 

3 

376 

3021 

73 

48738 

400 

S2232 

44.4 

19.8 

0.023 

44.3 

3 

Pass 

0.877 

SOF 

41C 

4t.2 

ok 

1 needs pressure 

JACO 

9/11/2001 

0 

4 

2 

16 

3 

412 

4192 

74 

53442 

436 

58144 

43 

6.2 

0.02 

44.2 

3 

Pass 

0.8766 

70F 

SSC 

0 

ok 

Galtons: 

PCB's 

%Imp. 

ACTI 

S/24/2000 

0 

6 

9 

36 

13 

664 

4147 

1711 

33422 

717 

39997 

39 

5 

0.028 

35 

U.S 

Pass 

0.885 

SOF 

40c 

0 

ok 

390 

rtemp 

6.05 

ACTI 

8/25/1999 

0 

3 

0 

3 

0 1 
190 1 

1703 1 

1666S 1 

BS26S 1 

196 1 

10SS32 

34 

11 1 

0.028 1 

36 1 

L3.5 1 

Pass 1 

0.889 1 

42c 1 

-1 1 



TC81 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7£S7 nSSUL7S 

Customer: 

Adrb-ess: 

Phone: 

Contad: 

Substafion/Stte: 

Transformer No.; 

Manutecturer: 

Vottage: 

U b U s e d 

JISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cariion Monoxide 

Carbon Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

AcM Number (mg KOH/g) 

Interfadal Tens.(dyne5/cm) 

ASTM Cotor 

Visual Inspection 

Spedfic Gravtty 

PERATING CONDITKDNS 

/VmbientTemp. 

Winding Temp, 

Liquid Temp, 

Pressure 

UquM Level 

Cascade General Shipyard 

6555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

S u b l 

910396-CI 

Square D 

12470/480 

JACO 

8/12/2002 

0 

27 

2 

10 

2 

3005 

2853 

209 

46665 

346 

50073 

42.7 

12.8 

0.025 

4Z2 

3 

Pass 

0.879 

SOF 

43C 

0 

ok 

JACO 

9/11/2001 

0 

26 

1 

12 

3 

310 

3629 

57 

48849 

352 

62887 

42.8 

8.6 

0.025 

42.3 

3 

Pass 

0.S785 

70F 

40c 

0 

ok 

Date: 

Report l iy 

Ctess: 

MV/V; 

Gallons: 

PCB's 

% lmp. 

ACTI 

8/24/2000 

0 

44 

6 

24 

9 

650 

3540 

1640 

30201 

633 

36014 

34 

2 

0.027 

36 

L3.5 

Pass 

0.884 

SOF 

4 0 c . 

-1 

ok 

9/4/2002 

KH 

2 

390 

rtemp 

5.75 

ACTI 

8/25/1999 

0 

17 

0 

6 

0 

296 

3125 

1306 

51796 

319 

66537 

45 

29 

0.028 

37 

L3.5 

Pass 

0.885 

43c 

-1 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellulose Ratio (C02/C0) 

lEEB/VNSI (057,104-1991) 

COMMENTS 

need pressure 



TC82 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SS7 neSUL7S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contad: 

Substation/Stte: 

Transformer No.: 

Manufadurer 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Mettiane 

Ettiane 

Carbon Monoxide 

Carbon DioMde 

Oxygen 

Nttrogen 

Total Comliustibles 

TotelGas 

OIL Q U A U T Y 

Dieledric Break (kV) 

Water In FluM (ppm) 

AcM Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Cdor 

Visual Inspedion 

Specttic Gravity 

PERATING CONDITIONS 

/VmtiientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

LkiuM Level 

SSSS N Channel Blvd. PDX 

603-247-1667 

Ken Swingle 

Sub 7 

MS90624TLPA 

GE 

12470/480 

JACO 

8/12/2002 

0 

40 

5 

14 

3 

604 

3089 

1080 

S3S89 

688 

68424 

48.4 

11,4 

0.011 

37.1 

L0.5 

Pass 

0.8924 

SOF 

SSC 

0 

ok 

JACO 

9/11/2001 

0 

41 

5 

15 

3 

656 

4176 

166 

57805 

720 

62867 

45.6 

8.5 

0.014 

37.1 

LO.S 

Pass 

0.8925 

70F 

26C 

-1.5 

ok 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%lmp. 

ACTI 

8/24/2000 

0 

73 

15 

37 

13 

917 

3797 

3874 

37500 

1055 

46226 

46 

7 

0.02 

31 

L0.5 

Pass 

0.902 

SOF 

250 

0 

ok 

9/4/2002 

KH 

0.75 

230 

no data 

5.76 

ACTI 

8ffi5/1999 

0 

19 

1 

5 

1 

531 

3035 

3683 

68715 

667 

65891 

37 

17 

0.014 

32 

LO.S 

Pass 

0.901 

32C 

0 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (057.104-1991) 

COMMENTS 

needs pressure 



TC83 

1 ENGINEERED SUBSTATION SERVICES INC. | 

A 
' ^ 

1131 SE 2nd Ave . 

Canby , Oregon 97013 

(503) 266-7173 

OIL ANALYSIS 7SSr nSS&L7S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contad; 

Substatton/Stte: 

Transformer No.; 

SSSS N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 8 

M690623TLPA 

Manutedurer GE 

Vottage: 12470/480 

U b U s e d 

i) ISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ettiyiene 

Methane 

Ettiane 

Carbon MonoxMe 

Cartion Ofoxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

1 Water In Fluid (ppm) 

A d d Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Spedfic Gravtty 

PERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellulose Ratto (C02/C0} 

lEEBANSl (C57.104-1991) 

COMMENTS 

JACO 

8/12«002 

0 

38 

3 

13 

3 

538 

2529 

79 

60254 

595 

63467 

46.9 

8 

0.014 

43 

O.OS 

Pass 

0.8919 

SOF 

360 

0 

NOLO 

needs pressure 

JACO 

9/11«001 

0 

38 

3 

15 

3 

609 

3217 

114 

56960 

668 

60959 

41.5 

13 

0.017 

38.7 

LO.S 

Pass 

0.8925 

70F 

27C 

0 

NA 

Date: 

Report by 

Class; 

^ MVA: 

Gallons: 

PCB's 

% Imp. 

ACTI 

912412000 

0 

62 

8 

34 

11 

836 

2748 

3386 

37430 

961 

44515 

36 

S 

0.02 

30 

LO.S 

Pass 

0.898 

SOF 

26C 

ok 

9/4/2002 

KH 

0.75 

230 

no data 

5,75 

ACTI 

8/25/1999 

0 

20 

1 

8 

0 

502 

2269 

3246 

58698 

SSI 

64744 , 

39 

20 

0.014 

31 

0.5 

Pass 

0.898 

27C 



TC1 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE2mi Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 603-247-1667 

Contact: Ken Swingle 

Substation/Site: Dry Dock 3 

Transformer No.: 16121-1 

Manufacturer Sierra 

Date: 8/21/2003 

Report tiy KH 

Class: 

MVA: 1 

Gallons: 415 

PCB's cert.non 

k. 

Voltage: 

UbUsed 

)ISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Mettiane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

DERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTiCS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (057.104-1991) 

12470/480 

JACO 

8/5/2003 

0 

5 

3 

2 

0 

241 

2608 

7647 

251 

5.69% 

51.3 

9.7 

0.003 

38.S 

L1.0 

Pass 

0.877 

78F 

360 

-1 

ok 

COMMENTS Needs pressure 

JACO 

8/12/2002 

0 

5 

3 

2 

0 

236 

2634 

8019 

246 

60171 

49.4 

11.4 

0.003 

36.7 

1 

Pass 

0.877 

BOF 

43C 

-0.2 

ok 

%lmp. 

JACO 

9/11/2001 

0 

S 

3 

2 

1 

271 

3000 

14722 

283 

80888 

43.8 

10.3 

0.006 

42.3 

1 

Pass 

0.0876 

70F 

360 

0 

ok 

Has broken valve. 

ACTI 

8/24/2000 

0 

8 

9 

5 

2 

463 

2522 

10690 

487 

60062 

41 

4 

0.008 

36 

L1.5 

Pass 

0.882 

SOF 

SOc 

-1 

ok 

ACTI 

8/25/1999 

0 

2 

1 

1 

0 

167 

1597 

18258 

170 

84526 

51 

5 

0.002 

38 

L1.0 

Pass 

0.887 

35 

-0.5 



TC2 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ken Swingle 

Sutistetion/Site: Dry Dock 3 

Transformer Na: 1674S-1 

Manufacturer Sierra 

Voltage: 12470/480 

UbUsed 

lllSSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual insfiection 

Speciflc Gravity 

DERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (057.104-1991) 

JACO 

8/5/2003 

0 

2 

13 

3 

1 

149 

2951 

11059 

168 

5.74 

50.8 

18.2 

0.008 

39 

1 

pass 

0.876 

79F 

52C 

-0.5 

ok 

JACO 

8/12/2002 

0 

8 

16 

5 

1 

499 

3524 

3753 

529 

60238 

46.8 

15.3 

0.008 

39.2 

1 

pass 

0.8774 

SOF 

52c 

.0.5 

ok 

Date: 

Report by 

Class: 

MV/V: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

11 

59 

5 

1 

606 

5669 

3488 

682 

68142 

44.5 

15.3 

0.008 

37.6 

1 

pass 

0.08755 

70F 

540 

-1 

ok 

8/21/2003 

KH 

1.5 

327 

cert.non 

ACTI 

8/24/2000 

0 

14 

44 

12 

2 

817 

4774 

6444 

889 

57266 

48 

16 

0.011 

35 

L1.5 

pass 

0.883 

SOF 

4Sc 

-1.5 

ok 

ACTI 

8/25/1999 

0 

4 

10 

1 

0 

435 

3862 

8625 

450 

71595 

39 

4 

0.005 

33 

L1.0 

pass 

0.882 

SOc 

-1 

COMMENTS Need nitrogen. Has broken valve. 



TC3 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer: Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ken Swingle 

Substetion/Site: Dry Dock 3 

Transformer No.: 16121-3 

Manufacturer: Sierra 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

8/21/2003 

KH 

1 

415 

cert.non 

UbUsed 

USSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ettiane 

Cart»n Monoxide 

Cariion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

fERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

LiquM Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

JACO 

8/5/2003 

1 

2 

9 

2 

1 

16 

471 

10706 

31 

5.8% 

48.2 

27.3 

0.003 

39.8 

L1.0 

Pass 

0.885 

79F 

400 

2.5 

ok 

JACO 

11/14C002 

0 

2 

0 

0 

1 

2 

346 

1989 

5 

46791 

42.5 

6 

0.003 

49.2 

0 

Pass 

0.8938 

60F 

40C 

1 

ok 

JACO 

8/12/2002 

35 

86 

758 

284 

93 

274 

2815 

7615 

1530 

68940 

30 

39.8 

0.006 

41.7 

1 

Pass 

0.876 

SOF 

40C 

0.5 

ok 

COMMENTS Moisture level has risen - monitor, may 

unit repair/new oil 11/14/02. 

JACO 

9/11/2O01 

16 

53 

472 

177 

53 

282 

2846 

11160 

1053 

72780 

40 

22.2 

0.0008 

39.1 

1 

Pass 

0.8754 

70F 

SSC 

0 

ok 

ACTI 

8/24/2000 

23 

60 

463 

161 

103 

489 

2660 

10060 

1319 

60122 

32 

22 

0.005 

36 

L1.5 

Pass 

0.884 

BOF 

30c 

-1 

ok 

ACTI 

8/25/1999 

0 

10 

80 

34 

6 

220 

1525 

16273 

350 

83135 

48 

16 

0.003 

35 

L1.0 

Pass 

0.877 

35c 

0 

have leached after coils heated following | 



TC26 

E N G I N E E R E D SUBSTATION S E R V I C E S INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

a i L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ken Swingte 

Substatton/Site: 32-1 

Transformer No.: 79F835 

Manufacturer: Elect Tech 

Voltage: 11400/480 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

'ERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEBANSl (C57.104-1991) 

COMMENTS 

JACO 

8/5/2003 

3 

7 

48 

11 

6 

83 

1127 

5282 

158 

44005 

29.7 

27.9 

0.042 

34 

5.5 

Pass 

0.8778 

74F 

42C 

0 

ok 

JACO 

8/12/2002 

1 

6 

31 

7 

4 

93 

967 

47S8 

142 

46558 

37.8 

26.2 

0.04 

34.4 

5.5 

Pass 

0.878 

BOF 

Date: 8/21/2003 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

9/11/2001 

1 

4 

34 

11 

5 

84 

1044 

79 

139 

44186 

37.8 

26.5 

0.042 

34 

5.5 

Pass 

0.8775 

70F 

540 

0 

HIGH 

500 

0 

HIGH 

KH 

2.5 

488 

rtemp 

6.4 

ACTI 

8/24/2000 

2 

3 

72 

8 

17 

180 

1348 

11213 

282 

54217 

39 

19 

0.047 

27 

G8.0 

Pass 

0.894 

80F 

SOc 

1.5 

ok 

ACTI 

8/25/1999 

0 

3 

42 

1 

3 

76 

1132 

14614 

125 

64396 

44 

19 

0.038 

28 

L5.0 

Pass 

0.888 

45c 

2 

UNITS NEEDS PRESSURE 



ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

C27 

Customer: Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ken Swingle 

Sulistation/Site: Sub 4-5 

TransfonnerNo.: 79F6705 

Manufadurer: Elect Tech 

Voltage: 12470/480 

U b Used JACO 

DISSOLVED GASES PPM 8/5/2003 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartxin Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfadal Tens.(dynes/cm) 

ASTMCokir 

Visual inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

JACO 

5/27/2003 

29 

32 

14 
9 

2 

30 

963 

1928 

116 

4.86% 

ZSA 

19 
0.037 

39 

5.5 

Pass 

0.8815 

60F 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

FOB'S 

%Imp. 

JACO 

8/12/2002 

0 

5 

1 

6 

6 

77 

1354 

116 

95 

39000 

38 

20.9 

0.023 

37.8 

6 

Pass 

0.883 

SOF 

40C 

0 

ok 

8/21/2003 

KH 

0.33 

176 

rtemp 

5.1 

JACO 

9/11/2001 

0 

4 

2 

9 

11 
66 

1217 

62 

92 

33439 

38.7 

21.3 

0.025 

37 

6 

Pass 

0.883 

70F 

380 

0 

ok 

ACTI 

8/24/2000 

0 

12 

9 

17 

19 

243 

2594 

4640 

300 

50838 

39 

12 

0.029 

29 

G8.0 

Pass 

0.899 

SOF 

35c 

0 

ok 

ACTI 

8/25/1999 

0 

4 

1 

5 

4 

117 

2384 

2316 

131 

57961 

46 

27 

0.029 

28 

LS.0 

Pass 

0.899 

35c 

0.5 

ok 

GAS DIAGNOSTICS 

Rogers Ratto 

CeUulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

04)-2-1 

COMMENTS not sampled 8/2003 

rush sample relative to failure - appears some internal arching has occurred 

recommend further testing and inspection 



TC29 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ken Swingle 

Substation/Site: Sub 4-2 

Transfomier No.: 7916702 

Manufacturer Elect Tech 

Voitege: 12470/480 

Date: 8/21/2003 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

KH 

0.33 

176 

rtemp 

5.1 

1 Lab Used 

)ISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ettiyiene 

Methane 

Ettiane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Totel Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

DERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose RaUo (C02/C0) 

IEEB/U4SI (057.104-1991) 

JACO 

8/5/2003 

0 

9 

1 

5 

5 

74 

867 

68 

94 

41103 

42.7 

18 

0.025 

32.1 

5.5 

Pass 

0.883 

79F 

380 

2 

ok 

JACO 

8/12/2002 

0 

15 

1 

5 

6 

41 

638 

97 

68 

41682 

44.8 

19.8 

0.025 

32.7 

5.5 

Pass 

0.884 

SOF 

2SC 

1 

ok 

JACO 

9/11/2001 

0 

2 

1 

7 

9 

42 

577 

77 

61 

32969 

44.9 

17.8 

0.025 

32.6 

5.5 

Pass 

0.8835 

70F 

180 

0 

ok 

ACTI 

8/24/2000 

0 

0 

2 

2 

3 

92 

1005 

10084 

96 

52215 

32 

14 

0.02 

26 

L5.0 

Pass 

0.892 

SOF 

35c 

0 

ok 

COMMENTS Leaks - need to further inspect - see attached photos. 

ACTi 

8/25/1999 

0 

1 

0 

0 

0 

38 

922 

4099 

39 

47305 

SO 

21 

0.02 

39 

LS.0 

Pass 

0.896 

35c 

0.5 

ok 



TC30 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

SSSS N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substation/Stte: 

Transformer No,: 

Manutecturer: 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

Hydrogen 

Ettiytene 

Mettiane 

Ethane 

Cartion Monoxide 

Cariion Dioxide 

Oxygen 

Nttrogen 

Total Combustaliles 

TotelGas 

OIL QUAUTY 
Dieledric Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual b ispedion 

Speciflc Gravtty 

OPERATING CONDITIONS 

/VmbientTemp, 

Winding Temp, 

LiquM Temp. 

Pressure 

Uquid Level 

Sub 4-4 

79F6704 

Eled. Tech 

12470/480 

JACO 

8/12^002 

1 

4 

22 

3 

3 

112 

1853 

122 

38282 

117 

38024 

40 

18 

0.025 

37 

5.5 

Pass 

0.8828 

78F 

3SC 

0.5 

ok 

JACO 

S/12/2002 

1 

7 

21 

4 

3 

111 

1931 

97 

37203 

147 

39378 

34.8 

22.7 

0,02 

37,7 

5.6 

Pass 

0.883 

BOF 

360 

0 

ok 

Date: 

Report by 

Ctess: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

0 

2 

1 

1 

5 

113 

2 

1423 

9 

1542 

37.8 

19 

0.028 

38 

5.5 

Pass 

0.8825 

70F 

SSC 

0 

ok 

8/21/2003 

KH 

0.33 

176 

rtemp 

5.1 

ACTI 

S/24/2000 

3 

7 

96 

17 

21 

326 

2730 

4460 

43393 

470 

51053 

38 

9 

0.022 

29 

L5.0 

Pass 

0.895 

BOF 

35c 

0 

ok 

ACTI 

8/25/1999 

0 

4 

26 

7 

6 

251 

2011 

3101 

64046 

294 

69462 

41 

23 

0.018 

31 

LS.0 

Pass 

0.889 

3Sc 

0,5 

ok 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratto (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

needs pressure 



TC31 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

603-247-1667 

Contact Ken Swingle 

Substatton/Site: 

Transformer No.: 

Sub 4-11 

79F6701 

Manutacturer Elect Tech 

Voltage: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Add Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

LiquM Level 

12470/480 

JACO 

8/5/2003 

0 

5 

4 

7 

6 

96 

1965 

69 

118 

40811 

26 

22.1 

0.023 

32.2 

L6.0 

Pass 

0.882 

70f 

30C 

0 

low 

JACO 

8/12/2002 

0 

12 

5 

10 

10 

75 

2061 

62 

112 

41897 

33.8 

14.5 

0.02 

33 

5.5 

Pass 

0.886 

SOF 

40C 

1 

low 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%Imp. 

JACO 

9/11/2001 

0 

15 

5 

16 

14 

l i s 

2727 

70 

163 

S0768 

30 

22.4 

0.02 

33.9 

5.5 

Pass 

0.886 

70F 

400 

0 

ok 

8/21/2003 

KH 

0.33 

178 

rtemp 

5.1 

ACTI 

8/24/2000 

0 

22 

19 

28 

21 

262 

3118 

4220 

372 

52072 

34 

8 

0.02 

28 

GS.O 

Pass 

0.897 

80F 

SSc 

0 

ok 

ACTI 

8/25/1999 

0 

10 

3 

5 

2 

145 

2688 

1774 

165 

52491 

39 

14 

0.021 

31 

L6,0 

Pass 

0.892 

SSc 

0.6 

ok 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Rata'o (0O2/CO) 

lEEB/VNSl (C57.104-1991) 

COMMENTS Needs nitrogen & oil. 



TC32 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

D I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Adcfress: 

Phone: 

Contad: 

Substation/Stte: 

Transformer No.: 

s m s N Channel Blvd. PDX 

603-247-1667 

Ken Swingte 

Sub 12-2 

79F67112 

Manutecturer Elect Tech 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Cartion Monoxide 

Cartion IKoxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL Q U A U T Y 

Dtelectric Break (kV) 

Water in RuM (ppm) 

Acid Number (mg KOH/g) 

Intertedal Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Specific Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Uquid U v e l 

12470/480 

JACO 

8/5/2003 

0 

5 

4 

1 

0 

71 

633 

96 

37400 

81 

38210 

35.8 

30.2 

0.023 

32.2 

L6.0 

Pass 

0.882 

70F 

30C 

0 

ok 

JACO 

8/12/2002 

0 

3 

1 

0 

3 

56 

496 

1051 

34960 

63 

36570 

40.9 

43.6 

0.023 

32 

L6.0 

Pass 

0.882 

70F 

40C 

0 

ok 

Date: 

Report by 

Ctess: 

MVA: 

Gallons: 

PCBs 

%lmp. 

JACO 

9/11/2001 

0 

4 

4 

5 

4 

93 

604 

67 

38646 

110 

39427 

42.9 

27 

0.042 

32.7 

6 

Pass 

0.882 

70F 

45C 

0 

ok 

8/21/2003 

KH 

1 

316 

rtemp 

5.5 

ACTI 

S/24/2000 

0 

6 

10 

4 

1 

194 

710 

5171 

50162 

215 

56258 

35 

8 

0.023 

26 

GS.O 

Pass 

0.899 

BOF 

40c 

0 

ok 

ACTI 

8/25/1999 

0 

9 

1 

0 

0 

49 

666 

6757 

47613 

59 

SS096 

37 

20 

0.034 

29 

L6.0 

Pass 

0.8SS 

40c 

0.5 

ok 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEB/VNSI (C57.104-1991) 

V COMMENTS 

Needs nitrogen 



TC33 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503)266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address; 

Phone: 

Contad: 

6555 N Channel Bh;d. PDX 

503-247-1667 

Ken Swingle 

Substation/Stte: Sub 4-3 

Transformer N a : 

Manutedurer: 

Vottage: 

l a b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Mettiane 

Ethane 

Cariion Monoxide 

Cariion Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dieledric Break (kV) 

Water in RuM (ppm) 

/Vcid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTMCdor 

Yisual Inspection 

Specific Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

79F9703 

Eled. Tech 

12470/480 

JACO 

8/5/2003 

11 

11 

30 

11 

4 

156 

1820 

118 

40168 

223 

42329 

45.6 

19.8 

0.023 

32 

5 

Pass 

0.8S9 

69F 

34C 

0.5 

ok 

JACO 

8/12/2002 

12 

13 

32 

13 

5 

146 

1840 

200 

43047 

221 

46308 

41.8 

22.1 

0.023 

32.8 

5 

Pass 

0.881 

SOF 

43C 

1.6 

ok 

Date: 

Report by 

MVA: 

Galtons: 

PCB's 

%bnp. 

JACO 

9/11/2001 

15 

24 

40 

16 

7 

139 

1982 

71 

48411 

241 

60705 

42.7 

20.1 

0.022 

32.9 

5 

Pass 

0.881 

70F 

42C 

1.5 

ok 

8/21/2003 

KH 

0.33 

176 

rtemp 

5.1 

ACTI 

8/24/2000 

54 

19 

131 

35 

10 

216 

1642 

7397 

41905 

465 

51409 

35 

6 

0.03 

27 

LS.0 

Pass 

0.894 

SOF 

30c 

0 

ok 

ACTI 

8/25/1999 

0 

4 

0 

1 

0 

l i s 

2229 

3642 

60095 

123 

66089 

43 

25 

0.023 

28 

LS.0 

Pass 

0.89 

40c 

1 

ok 

GAS DIAGNOSTICS 
Rogers Ratio 

Cellutose Ratio (C02/C0) 

IEEE//VNSI (CS7.104-1991) 

COMMENTS leaks - see attached photos 



TG34 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contect: 

Substation/Site: 

Transformer No.: 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 4-1 

79F9701 

Manufacturer Elect Tech 

Voltage: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Ettiane 

Cariion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dlelectt-ic Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Uvel 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratto (C02/C0) 

lEEBANSl (C57.104-1991) 

12470/480 

JACO 

8/5/2003 

0 

5 

3 

2 

0 

66 

671 

42 

76 

40436 

46.7 

29.7 

0.031 

33.5 

6 

Pass 

0.8815 

esF 

300 

0 

ok 

JACO 

8/12/2002 

0 

9 

2 

2 

0 

57 

463 

56 

70 

32463 

42 

26.7 

0.031 

33.5 

6 

Pass 

0.881 

SOF 

420 

0 

ok 

Date: 

Reporf by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

33 

3 

3 

2 

75 

733 

105 

118 

42632 

42.5 

25.9 

0.028 

33.4 

6 

Pass 

0.8808 

70F 

40c 

0 

ok 

8/21/2003 

KH 

0.33 

176 

rtemp 

5.1 

ACTI 

8/24/2000 

0 

15 

9 

7 

4 

173 

716 

711 

208 

27904 

44 

26 

0.031 

25 

68.0 

Pass 

0.893 

SOF 

40c 

0 

ok 

!̂  

ACTI 

8/25/1999 

0 

1 

1 

0 

0 

50 

519 

6527 

52 

60866 

43 

16 

0.024 

28 

L5.5 

Pass 

0.896 

SSc 

0 

ok 

COMMENTS 
needs pressure 



TC35 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substatton/Site: 

Transformer No.: 

5555 N Channel Blvd, PDX 

503-247-1687 

Ken Swingle 

Sub 4-12 

79F97012 

Manufacturer E lect Tech 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Etttylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAL ITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specif lc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

U q u i d T«np , 

Pressure 

L iqu id Level 

12470/480 

JACO 

8/5/2003 

0 

17 

8 

4 

2 

SS 

1503 

122 

117 

38024 

38 

69.7 

0.023 

32.4 

5.5 

Pass 

0,8825 

78F 

380 

0 

low 

JACO 

8/12/2002 

0 

7 

6 

3 

1 

85 

1173 

233 

102 

40806 

38.5 

38.4 

0.023 

32 

5.5 

Pass 

0.883 

SOF 

40C 

0 

low 

Date: 

Report tiy 

Class: 

MVA: 

Gal lons: 

PCB's 

% Imp. 

JACO 

9/11/2001 

0 

12 

4 

9 

10 

85 

987 

94 

120 

41520 

38.3 

40.8 

0.025 

32.2 

5.5 

Pass 

0.883 

70F 

SSC 

0 

low 

8/21/2003 

KH 

0.33 

176 

rtemp 

5.1 

ACTI 

8/24/2000 

0 

4 

3 

4 

2 

137 

518 

5742 

150 

48742 

40 

34 

0.027 

24 

L5.0 

Pass 

0.892 

BOF 

SOc 

-3 

low 

ACTI 

8/25/1999 

0 

2 

0 

0 

0 

42 

1128 

2699 

44 

56710 

42 

27 

0.024 

35 

LS.0 

Pass 

0.892 

35c 

0 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS moisture level has increased considerably 

needs pressure and oil 



TC36 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact 

Substation/Stte: 

Transformer No.: 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 12-4 

79F6714 

Manutecturer Elect Tech 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Ethane 

Carlion Monoxide 

Oxygen 

Nttrogen 

Total Combusb'bles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Specific Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Uquid U v e l 

12470/460 

JACO 

8/5/2003 

1 

5 

42 

24 

29 

345 

2381 

79 

39507 

446 

42413 

34 

18.6 

0.02 

31.1 

5.5 

Pass 

0.881 

6SF 

36C 

1 

ok 

JACO 

8/12/2002 

1 

6 

45 

30 

36 

388 

2763 

109 

43211 

505 

46588 

39.2 

21.5 

0.017 

37.5 

6.6 

Pass 

0.881 

SOF 

4SC 

2 

ok 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

1 

5 

39 

28 

31 

373 

3506 

61 

42245 

477 

46289 

38.8 

23.1 

0.022 

37.6 

6.5 

Pass 

0.8805 

70F 

420 

1 

ok 

8«1/2003 

KH 

1 

316 

rtemp 

5.5 

ACTI 

8/240000 

4 

7 

146 

82 

164 

667 

4173 

4595 

45116 

1069 

54942 

37 

21 

0.025 

31 

GS.0 

Pass 

0.897 

SOF 

40c 

0 

ok 

ACTI 

8/25/1999 

0 

4 

38 

25 

34 

381 

3077 

2461 

59156 

482 

65175 

46 

26 

0.019 

42 

LS.5 

Pass 

0.89 

SSc 

0 

L 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratto (C02/CO) 

IEEE//VNSI (C57.104-1991) 

COMMENTS 



TC37 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 4-6 

79F6706 

Manufacturer Elect Tech 

Voltage: 12470/460 

Lab Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Carbon JVtonoxide 

Carlion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectrk: Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

biterfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

JACO 

8/S/2003 

1 

7 

2 

5 

4 

71 

1821 

71 

90 

49182 

38.5 

25.6 

0.025 

34.1 

5.5 

Pass 

0.884 

70F 

SOC 

2.5 

low 

JACO 

8/12/2002 

0 

8 

1 

6 

6 

103 

1711 

194 

124 

45118 

36.5 

27.3 

0.023 

34.4 

5.5 

Pass 

0.882 

SOF 

420 

3.5 

low 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%hnp. 

JACO 

9/11/2001 

0 

6 

2 

10 

11 

79 

1555 

115 

108 

58369 

35.5 

26.4 

0.028 

34.5 

5.5 

Pass 

0.8815 

70F 

40c 

0.5 

low 

8/21/2003 

KH 

0.33 

176 

rtemp 

5.1 

ACTI 

8/24/2000 

0 

17 

4 

4 

6 

145 

1841 

8873 

176 

53245 

40 

22 

0.027 

27 

G8.0 

Pass 

0.8S6 

SOF 

40c 

0.5 

low 

ACTI 

8/25/1999 

0 

4 

0 

0 

0 

64 

1654 

2452 

68 

S1125 

46 

19 

0.029 

28 

L5.5 

Pass 

0.895 

SSc 

0.5 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

need to add c 



TC38 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer: Cascade General Shipyard Date: 8/21/2003 

Address: 5555 N Channel Blvd. PDX Report by KH 

Phone: 603-247-1667 

Contact: Ken Swingle Class: 

Substation/Site: Sub 4-9 MVA: 0.33 

Transformer No.: 79F6709 Gallons: 176 

Manufacturer E lec t Tech PCB's rtemp 

Voltage: 12470/460 % imp. 5.1 

Lab Used 

DISSOLVED G A S E S PPM 

Acetylene 

Hydrogen 

Etiiyiene 

Mettiane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

JACO 

8/5/2003 

0 

20 

3 

11 

8 

145 

2281 

69 

187 

44146 

JACO 

S/12C002 

0 

13 

3 

11 

7 

149 

2353 

119 

183 

43114 

JACO 

9/11/2001 

0 

21 

3 

14 

7 

193 

3430 

80 

238 

54048 

ACTI 

8/24/2000 

0 

52 

14 

40 

23 

581 

4425 

4863 

710 

59075 

ACTI 

8/25/1999 

0 

27 

2 

7 

1 

297 

2964 

3123 

334 

72144 

OIL Q U A U T Y 

Dieiecb-ic Break (kV) 41.7 40.8 40.4 39 39 

Water in F lu id (ppm) 21.5 22.7 17.2 9 6 

/Void Number (mg KOH/g) 0.023 0.023 0.02 0.022 0.017 

Intertecial Tens.(dynes/cm) 37 37 37.1 31 32 

ASTM Color 5.5 5.5 5.5 L5.0 L5.S 

Visual Inspection Pass Pass Pass Pass Pass 

Specif ic Gravity 0.882 0.881 0.881 0.895 0.894 

OPERATING CONDIT IONS 

/VmbientTemp. 60F SOF 70F SOF 

Winding Temp. 

L iquid Temp. 360 SOC 400 SSc 

Pressure 0 0 0,5 0 

L iqu id Level Low ok ok ok 

35c 
0.25 

GAS DIAGNOSTICS 

Rogers Fiatio 

Cellulose Ratio (C02/C0) 

lEEBANSl (057.104-1991) 

COMMENTS 
needs pressure and oi l 



TC39 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Substation/Site: Sub 4-10 

Transformer No.: 79F67010 

Manufacturer E lec t Tech 

Voltage: 

Lab Used 

DISSOLVED G A S E S PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAL ITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

A c M Number (mg KOH/g) 

interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/460 

JACO 

8/5/2003 

0 

23 

3 

9 

5 

118 

1152 

91 

158 

50412 

34.3 

11.6 

0.02 

34 

L5.0 

Pass 

0.881 

78F 

40C 

0.1 

ok 

JACO 

8/12ra002 

0 

23 

3 

9 

5 

119 

1188 

83 

159 

51019 

34.9 

10.5 

0.011 

36 

L5.0 

Pass 

0.883 

SOP 

400 

1 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

20 

2 

8 

4 

108 

999 

73 

142 

45638 

34.4 

25 

0.02 

36.1 

L5.0 

Pass 

0.883 

70F 

40C 

0.5 

low 

8^1/2003 

KH 

0.33 

176 

rtemp 

6.1 

ACTI 

8/24/1999 

0 

24 

10 

23 

20 

280 

1260 

5009 

357 

48483 

41 

3 

0.02 

31 

L5.0 

Pass 

0.898 

80F 

SSc 

0 

low 

ACTI 

8/25/1999 

0 

6 

1 

5 

4 

135 

1049 

1404 

151 

53449 

46 

23 

0.01 

31 

LS.O 

Pass 

0.89 

38 

0 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio {C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 
needs pressure 



TC40 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contad; 

SSSS N Channel Bhrd. PDX 

503-247-1667 

Ken Sviringle 

Suiistation/Stte: Sub 4-8 

Transformer N a : 

Manufacturer 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Etiiane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Didedr ic Break (kV) 

Water in Ruid (ppm) 

Acid Number (mg KOH/g) 

biterfadal Tens.(dynes/cm) 

ASTMCdor 

Visual bispection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

UquM U v e l 

79F6708 

Eled, Tech 

12470/460 

JACO 

8^/2003 

10 

44 

365 

61 

39 

177 

1875 

71 

44424 

696 

47066 

34.3 

20.9 

0.031 

34.7 

L2.0 

Pass 

0.S81 

70F 

SOC 

0 

ok 

JACO 

8/12/2002 

12 

34 

385 

66 

45 

1S3 

1862 

178 

48665 

726 

51420 

35 

29.7 

0.028 

35.5 

2.6 

Pass 

0.882 

SOF 

450 

1.5 

ok 

Date: 

Report by 

Ctess: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

9/11/2001 

13 

44 

435 

76 

49 

207 

199S 

81 

60842 

823 

63741 

3S.S 

16.5 

0.036 

35.7 

2.5 

Pass 

0.8816 

70F 

40c 

1.6 

ok 

8/21/2003 

KH 

0.33 

176 

rtemp 

5.1 

ACTI 

8«4/2000 

43 

56 

793 

176 

168 

478 

2010 

4556 

44549 

1716 

52831 

33 

14 

0.031 

28 

L2.0 

Pass 

0.894 

SOF 

40c 

-1 

ok 

ATCI 

8/26/1999 

14 

7 

318 

58 

40 

195 

1375 

1634 

52821 

632 

56461 

40 

11 

0.031 

42 

L2.0 

Pass 

0.8SS 

SSc 

-1.5 

^.. 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02A:O) 

lEEB/VNSI (C57.104-1991} 

COMMENTS 

needs pressure 



TC41 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

SubstaUon/Site: 

Transformer Na: 

Manufacturer 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ettiane 

Cartxin [^'oxMe 

Carbon Monoxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY TESTS 

Dielectric Break 

Water in FluM 

Acid Numtier 

Interfadal Tens. 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmblNitTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 12-1 

79F6711 

Elect Tech. 

12470/480 

JACO 

8/5/2003 

0 

6 

1 

1 

0 

589 

55 

3968 

63 

42571 

37 

41.3 

0.025 

40 

L3.0 

PASS 

0.8725 

78F 

41C 

0 

OK 

JACO 

8/12C002 

0 

9 

1 

2 

0 

575 

57 

708 

69 

369S6 

32.2 

43 

0.025 

41.5 

LS.O 

PASS 

0.874 

BOF 

410 

0 

OK 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

6 

1 

6 

8 

63 

577 

68 

82 

40883 

33.6 

41.1 

0.025 

41.5 

L3.0 

PASS 

0.8735 . 

70F 

370 

0 

LOW 

8/21/2003 

KH 

1 

316 

rtemp 

S.S 

ACTI 

8/24/2001 

0 

6 

0 

2 

0 

77 

669 

12705 

85 

58336 

35 

21 

0.027 

31 

L2.5 

PASS 

0.883 

BOF 

400 

0 

OK 

ACTI 

8/25/2001 

0 

0 

0 

0 

0 

458 

42 

3557 

42 

43495 

42 

20 

0.02 

37 

L2.5 

PASS 

0.879 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 
lEEBANSl (C57.104-1991) 

COMMENTS 

needs pressure 



TC47 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ken Swingle 

Substation/Site: Dry Dock 

Transformer No.: 

Manufacturer 

Voltage: 

Lab Used 

D ISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Ettiane 

Cartion MonoxMe 

Cartxin Dioxide 

Oxygen 

Total Combustibles 

Totel Gas 

O I L QUALITY 

Dielecb^ic Break (kV) 

Water in Fluid (ppm) 

AcM Number (mgKOH/g) 

Interfacial Tens.(dynes/cffl) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

771382 

JACO 

8/5/2003 

23 

34 

8 

21 

4 

509 

3489 

4328 

599 

6.2% 

51.4 

13.1 

0.003 

44.4 

LO.S 

Pass 

0.8775 

70F 

4.'iC 

0.25 

ok 

JACO 

8/12^002 

25 

36 

8 

21 

4 

473 

3652 

4645 

567 

65953 

46.9 

20.5 

0.003 

45.9 

0.5 

Pass 

0.8785 

SOF 

540 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

25 

34 

7 

20 

4 

437 

4637 

SfiOO 

527 

74225 

45.4 

12.5 

0.011 

48.6 

0 

Pass 

0.8785 

70F 

47C 

0 

ok 

8/21/2003 

KH 

1 

310 

cert-non 

ACTI 

8/24/2000 

96 

45 

23 

29 

14 

604 

3964 

9375 

811 

62358 

44 

5 

0.002 

41 

LO.S 

Pass 

0.886 

SOF 

40C 

0 

ok 

ACTI 

8/25/1999 

23 

9 

2 

8 

0 

240 

2148 

10799 

282 

74852 

50 

13 

0.002 

38 

LO.S 

Pass 

0.883 

500 

0.25 

GAS DIAGNOSTICS 
Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 
needs pressure 



TC48 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

D I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact 

Substatton/Site: 

Transformer No.: 

Manufacturer 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspectton 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

S.'iSS N Channel Blvd, PDX 

503-247-1667 

Ken Swingle 

C,U.S. 

SBV567601 

West 

12470/240 

JACO 

8/5/2003 

0 

8 

18 

10 

2 

326 

2764 

266 

364 

5.72% 

50.4 

8.5 

0.014 

36.1 

1.5 

Pass 

0.872 

70F 

320 

4.5 

ok 

JACO 

8/12/2002 

0 

8 

17 

10 

1 

381 

3077 

613 

417 

73521 

43.2 

7.4 

0.017 

35.9 

1.5 

Pass 

0.8725 

SOF 

450 

5 

ok 

Oate: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%Imp. 

JACO 

9/11/2001 

0 

11 

19 

11 

2 

492 

3569 

517 

535 

92883 

45.1 

4 

0.025 

37.1 

L2.0 

Pass 

0.8715 

70F 

SSC 

4.5 

ok 

8/21/2003 

KH 

1,5 

259 

cert-non 

5.5 

ACTI 

S/24/2000 

0 

15 

67 

25 

6 

765 

3399 

4625 

878 

67637 

42 

2 

0.028 

31 

L2.0 

Pass 

0.881 

SOF 

40c 

0 

ok 

ACTI 

8/25/1999 

0 

5 

20 

4 

0 

375 

2534 

3174 

404 

67637 

49 

8 

0.02 

32 

L1.5 

Pass 

0.883 

400 

0.25 

GAS DIAGNOSTICS 
Rogers Ratio 

Cellulose Rafio (C02/CO) 
lEEBANSl (C57.104-1991) 

COMMENTS 



TC49 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ken Swingle 

Substation/Site: C.U.S. 

Transformer N a : SBV567602 

^Aanufacturer: W e s t 

Voltage: 12470/240 

Date: 8/21/2003 

Report by 

Class: 

MVA: 

Gations: 

PCB's 

%bnp. 

KH 

1.5 

259 

cert-non 

5.47 

Lab Used 

D ISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ettiane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Totel Combustibles 

Total Gas 

JACO 

8/5/2003 

0 

11 

33 

10 

2 

678 

4472 

3730 

734 

6.93% 

JACO 

8/12«002 

0 

9 

28 

9 

1 

555 

4150 

4461 

602 

64303 

JACO 

9/11/2001 

0 

11 

33 

11 

2 

750 

8100 

4819 

807 

80854 

ACT! 

8/24«J000 

0 

25 

113 

30 

6 

1204 

8179 

7605 

1378 

67258 

ACTi 

8/25/1999 

0 

7 

24 

3 

24 

719 

6154 

8665 

753 

82842 

OIL QUALITY 

Dielectric Break (kV) 52.3 43.6 45.6 39 49 

Water in Fluid (ppm) 7.4 8.5 2.3 5 10 

Ac id Number (mg KOH/g) 0.011 0.014 0.008 0.023 0.018 

Interfacial Tens.(dyneB/cm) 34.4 34.3 34.3 30 30 

ASTM Color 1.5 1.5 L1.5 L1.5 L1.5 

Visual inspectton Pass Pass Pass Pass Pass 

Specific Gravity 0.872 0.8725 0.8715 0.875 0.887 

OPERATING CONDITIONS 

AmbientTemp. 70F SOF 70F SOF 

Winding Temp. 

Liquid Temp. 40C 450 40C 40c 

Pressure 0 1 O.S 0 

Liquid Level ok ok ok ok 

40C 

O.S 

G A S DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (C02/CO) 

lEEBANSl (057.104-1991) 

COMMENTS 

needs nitrogen 



TC50 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503)266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: SS.'i.'i N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ken Swingle 

Substation/Site: 

Transformer Na: 

C.U.S. 

SBV567604 

Manufacturer West 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OiL QUALITY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/240 

JACO 

8/5/2003 

0 

8 

26 

11 

2 

.477 

3274 

572 

524 

6.24% 

45.9 

9.1 

0.02 

44 

L1.5 

Pass 

0.871 

70F 

39C 

3 

ok 

JACO 

8/12/2002 

0 

10 

21 

10 

2 

559 

3659 

540 

602 

74196 

44.6 

S.1 

0.023 

44.6 

1.5 

Pass 

0.8725 

SOF 

45C 

4.2 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

13 

27 

12 

2 

659 

4586 

758 

713 

90658 

43.5 

4.5 

0.025 

35.4 

L2.0 

Pass 

0.872 

70F 

37C 

4 

ok 

8/21/2003 

KH 

1.5 

259 

cert-non 

5.47 

ACTI 

8/24/2000 

, 0 

38 

124 

43 

9 

1273 

6061 

4599 

1487 

76736 

45 

2 

0.021 

31 

L2.0 

Pass 

0.882 

SOF 

SSc 

-0.5 

ok 

ACTI 

8/25/1999 

0 

6 

23 

4 

0 

479 

3031 

4430 

512 

6818S 

SO 

7 

0.021 

30 

L1.5 

Pass 

0.876 

400 

0 

GAS DIAGNOSTICS 

Rogers Ratio 
Cellulose Ratio (C02/CO) 
lEEBANSl (057.104-1991) 

COMMENTS 



TC51 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contect Ken Swingle 

Substation/Site: 

Tiansformer Na: 

Manufacturer 

C.U.S. 

SBV567603 

West 

Voltage: 12470/240 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carlion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combusfibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

JACO 

8/5/2003 

0 

8 

22 

10 

2 

486 

3221 

501 

528 

6.15% 

46.6 

8 

0.02 

35.8 

L1.S 

Pass 

0.871 

70F 

310 

4.5 

ok 

JACO 

8/12«002 

0 

11 

24 

11 

2 

542 

3609 

556 

590 

73422 

49.4 

5.7 

0.023 

35.7 

1.5 

Pass 

0.8732 

SOF 

420 

5.2 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%bnp. 

JACO 

9/11/2001 

0 

13 

22 

11 

2 

673 

4435 

853 

721 

93460 

40.4 

8 

0.022 

36.9 

L2.0 

Pass 

0.8725 

70F 

33C 

5 

ok 

8/21/2003 

KH 

1.5 

259 

cert-non 

5.51 

ACTI 

8/24/2000 

0 

12 

62 

24 

5 

846 

3542 

5320 

949 

54553 

40 

6 

0.03 

31 

L2.0 

Pass 

0.88 

SOF 

30c 

-1 

ok 

ACTI 

8/25/1999 

0 

8 

20 

7 

0 

624 

3828 

2350 

669 

69074 

47 

9 

0.019 

37 

L1.5 

Pass 

0.877 

35c 

-0.75 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 
lEEBANSl (C57.104-1991) 

COMMENTS 

Ck 



TC52 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer 

Address: 

Phone: 

Cascade Gene ral Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substation/Site: 

Transfomier No.: 

C,U,S, 

PAT716001 

Manufacturer Wes t 

Voltage: 

Lab Used 

D ISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ethane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Totel Gas 

OIL QUAL ITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Ac id Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

O P E R A T I N G CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

8/5/2003 

0 

10 

16 

12 

4 

448 

3185 

158 

490 

6.39% 

50.2 

2.8 

0.02 

34.5 

L1.5 

Pass 

0.872 

70F 

210 

3 

ok 

JACO 

8/12/2002 

0 

15 

15 

11 

2 

488 

3315 

182 

531 

72997 

45.6 

6.8 

0.023 

34.3 

1.5 

Pass 

0.8725 

SOF 

360 

4 

ok 

Date: 

Report by 

Class: 

MVA: 

Galfons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

12 

17 

11 

2 

536 

3834 

230 

578 

79845 

39.4 

3.4 

0.034 

35.4 

2 

2 

0.873 

70F 

21C 

3 

ok 

8/21/2003 

KH 

1 

224 

cert-non 

5.81 

ACTI 

8/24/2000 

0 

19 

48 

26 

5 

827 

3024 

SSSS 

925 

57173 

48 

4 

0.028 

31 

L1.S 

Pass 

0.878 

SOF 

300 

-1 

ok 

ACTI 

8/2S/1S99 

0 

S 

14 

6 

0 

595 

3116 

2541 

623 

75150 

49 

10 

0.022 

29 

L1.5 

Pass 

0.876 

20C 

-0.5 

GAS DIAGNOSTICS 
Rogers Ratio 

Cel lulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 



TC53 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Cascade General Shipyard 

SSSS N Channel Blvd. POX 

503-247-1667 

Ken Swingle 

Sub 4-7 

79F670-71 

Manufacturer Elect Tech. 

Voltage: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ethane 

Carbon Dioxide 

Carlion Monoxide 

Oxygen 

Total Combusttbles 

Total Gas 

OIL QUALITY TESTS 

Dielectric Break 

Water in Fluid 

Acid Numtier 

Interfacial Tens. 

ASTM Color 

Visual bispection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

8/5/2003 

0 

23 

1 

5 

5 

492 

54 

59 

88 

33022 

42.7 

29.7 

0.023 

34.7 

5.5 

Pass 

0.882 

79F 

SSC 

0 

JACO 

8/12«002 

0 

31 

1 

4 

3 

60S 

62 

81 

101 

38021 

41.8 

36.6 

0.023 

S4.9 

5.5 

Pass 

0.883 

SOF 

40C 

0 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

6 

1 

11 

13 

513 

56 

113 

87 

40723 

41.6 

29.9 

0.036 

34.6 

5.6 

Pass 

0.883 

70F 

350 

0 

OK 

8/21/2003 

KH 

0,33 

176 

rtemp 

5.1 

ACTI 

8/25/2000 

0 

3 

0 

14 

13 

1129 

88 

2829 

118 

59313 

46 

26 

0.024 

28 

L5.0 

Pass 

0.891 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

EEBANSl (057.104-1991) 

COMMENTS 

Apply pressure. 



TC54 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)286-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

/Vddress: 

Phone: 

Contact: 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Substation/Site: Sub 4 

Transformer Na: P008188 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiytene 

Mettiane 

Ethane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Oieiectt-ic Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

PERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

LiquM Level 

12470/480 

JACO 

8/5/2003 

0 

52 

1 

30 

2 

852 

4339 

2510 

937 

10.57% 

38.7 

15.1 

0.003 

0 

Pass 

0.972 

SOF 

420 

high 

JACO 

8/12/2002 

0 

56 

1 

30 

2 

879 

4254 

1409 

968 

105420 

50.4 

13.4 

0.006 

43.7 

0 

Pass 

0.9618 

SOF 

45C 

high 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

65 

1 

32 

2 

980 

4672 

4772 

1080 

128402 

44.2 

10.9 

0.008 

43.7 

0 

Pass 

0.9615 

70F 

420 

npg 

high 

8/21/2003 

KH 

1.5 

295 

silicone 

ACTI 

8/24/2000 

0 

70 

4 

57 

6 

963 

2850 

5509 

1100 

6S012 

33 

12 

0.01 

LO.S 

Pass 

0.977 

SOF 

400 

npg 

high 

ACTI 

8/25/1399 

0 

35 

0 

25 

0 

887 

4012 

6046 

947 

1211804 

38 

16 

0.003 

LO.S 

Pass 

0.875 

SSC 

npg 

GAS DIAGNOSTICS 
Rogers Ratio 

Cellulose Ratio (C02/CO) 
lEEBANSl (C57.104-1991) 

COMMENTS 



TC55 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Conted: 

Substation/Stte: 

Transformer No.: 

SSSS N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub6 

836002311 

Manutedurer RTE 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Ettiane 

Carlion MonoxMe 

Carbon Dioxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In FiuM (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspectton 

Specific Gravtty 

OPERATING CONOmONS 

/VmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

LiquM Level 

12470/460 

JACO 

8/5/2003 

0 

7 

3 

11 

6 

383 

2269 

78 

47130 

410 

49887 

43.7 

29.1 

0.02 

37.7 

3 

Pass 

0.8715 

70F 

46C 

OK 

JACO 

8/12/2002 

0 

9 

3 

12 

6 

394 

2522 

64 

47270 

424 

50280 

34.9 

15.1 

0.02 

40.5 

3 

Pass 

0.873 

SOF 

600 

OK 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

9/11/2001 

0 

7 

3 

12 

6 

421 

2676 

71 

51466 

449 

54662 

41 

21.3 

0.018 

37.2 

3 

Pass 

0.873 

70F 

52C 

NG 

8/21/2003 

KH 

1 

392 

rtemp 

5.6 

ACTI 

8/26/1999 

0 

4 

1 

2 

1 

1657 

299 

8657 

67461 

307 

78081 

47 

9 

0.011 

34 

L3.5 

Pass 

0.879 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (CS7.104-1991) 

COMMENTS 



TC56 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer: 

Address: 

Cascade General Shipyard 

SSSS N Channel Blvd. PDX 

Phone: 503-247-1667 

Contect Ken Swingle 

Substation/Stte: 

Transformer N a : 

Sub 6 

836002464 

Manutecturer RTE 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Cartion Monoxide 

Cartion Dtoxide 

Oxygen 

Nttrogen 

Total Combustttiles 

Total Gas 

OIL QUAUTY 

Dieledric Break (kV) 

Water in FhiM (ppm) 

A d d Number (mg KOH/g) 

Intertedal Tens.(dynes/cm) 

ASTM Cdor 

Visual Inspection 

Specific Gravtty 

OPERATING CONDITIONS 

AmtiientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

12470/480 

JACO 

8/5/2003 

0 

5 

4 

12 

4 

315 

1604 

70 

70 

340 

42300 

41.5 

22.1 

0.017 

36.8 

L3.5 

Pass 

0.872S 

70F 

36C 

npg 

ok 

JACO 

8/12«002 

0 

13 

4 

14 

4 

353 

1849 

126 

44029 

388 

46392 

34.9 

16.3 

0.011 

39.1 

3 

Pass 

0.872 

SOF 

40C 

npg 

ok 

Date: 

Report by 

Ctess: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

5 

4 

16 

4 

377 

1703 

60 

48969 

405 

51137 

4S.2 

21.3 

0.02 

36.5 

3 

Pass 

0.872 

70F 

37C 

npg 

ok 

8/21/2003 

KH 

1.5 

540 

rtemp 

5.6 

ACTI 

8/24/2000 

0 

8 

13 

34 

16 

620 

1809 

4814 

42454 

691 

49768 

33 

18 

0.017 

35 

L3.5 

Pass 

0.882 

SOF 

40c 

npg 

ok 

ACTI 

8/25/2000 

0 

4 

2 

10 

0 

363 

1652 

2069 

54285 

379 

58373 

42 

7 

0.012 

35 

L3.5 

Pass 

0.88 

40c 

npg 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 



TC57 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

TransfOnner No.: 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Berth 308 

H425083M68 

Manufacturer GE 

Voltage: 

UbUsed 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethylene 

Mettiane 

Ethane 

Carbon Monoxide 

Carlion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in FluM (ppm) 

Acid Number (mgKOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

13200/480 

JACO 

8/5/2003 

0 

3 

28 

4 

3 

72 

2939 

14010 

110 

6.48% 

51.1 

6.3 

0.011 

35.6 

L1.5 

Pass 

0.879S 

72F 

200 

ok 

JACO 

8/12/2002 

0 

4 

31 

6 

3 

106 

3180 

12749 

150 

64984 

49.2 

6.3 

0,017 

36.2 

1.5 

Pass 

0.8805 

BOF 

390 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

ACTI 

8/25/1999 

0 

15 

37 

12 

2 

510 

3711 

9215 

576 

82428 

49 

13 

0.012 

30 

L1.5 

Pass 

0.887 

8/21/2003 

KH 

0.3 

122 

no data 

1.71 

GAS DIAGNOSTICS 
Rogers Ratio 

Cellulose Ratio (002/00) 

lEEBANSl (C57.104-1991) 

COMMENTS 



TC58 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer Na: 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Berth 307 

H425084M68 

Manufachirer GE 

Voltage: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Ethane 

Cartion Monoxide 

Cartion Dtoxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielecbic Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

bitertecial Tens.(dyneE/cm} 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Uvel 

12470/480 

JACO 

8/5/2003 

0 

9 

7 

23 

5 

636 

3050 

85 

680 

5.69% 

53.4 

6.8 

0.008 

38.5 

L1.5 

Pass 

0.879 

71F 

380 

ok 

JACO 

8/12^002 

0 

10 

7 

26 

5 

745 

3539 

81 

793 

67149 

52.2 

6.3 

0.011 

38.5 

1 

Pass 

0.8804 

SOF 

460 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%imp. 

JACO 

9/11/2001 

0 

11 

7 

28 

S 

812 

4614 

106 

863 

71820 

44.7 

3.4 

0.014 

37.2 

L1.5 

Pass 

0.88 

70F 

360 

npg 
ok 

8/21/2003 

KH 

0̂ 3 

122 

no data 

1.71 

ACTI 

8/24/2000 

0 

26 

27 

84 

27 

1307 

4982 

5119 

1466 

73149 

43 

11 

0.011 

31 

L1.5 

Pass 

0.885 

SOF 

40C 

npg 

ok 

ACTI 

8/25/1999 

0 

5 

4 

23 

1 

666 

3833 

2245 
699 

69390 

53 

10 

0.009 

32 

L1.S 

Pass 

0.885 

SSC 

npg 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0} 
lEEBANSl (CS7.104-1991) 

COMMENTS 



TC59 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• J L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd, PDX 

Phone: 503-247-1667 

Contact Ken Swingle 

Substation/Site: 

Transformer No.: 

Berth 306 

H425082M68 

Manufacturer GE 

Voltage: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combusttbles 

Total Gas 

OIL QUAUTY 

Dielectt^ic Break (kV) 

Water in FluM (ppm) 

AcM Number (mgKOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

13200/480 

JACO 

8/5/2003 

0 

2 

3 

1 

0 

35 

990 

16303 

41 

6.34% 

54.2 

29 

0.011 

37.8 

L1.5 

Pass 

0.873 

72F 

420 

ok 

JACO 

8/12/2002 

0 

0 

2 

1 

0 

30 

884 

15456 

33 

65542 

49,9 

35,8 

0,008 

37.9 

L1.5 

Pass 

0.8735 

BOF 

SIC 

high 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%Imp. 

JACO 

9/11/2001 

0 

1 

2 

1 

0 

33 

884 

22095 

37 

74661 

43.7 

25 

0.014 

38.2 

L1.5 

Pass 

0.874 

70F 

40C 

npg 

high 

8/21/2003 

KH 

0.3 

122 

no data 

1.71 

ACTI 

8/24/2000 

0 

0 

4 

3 

0 

133 

1018 

18404 

140 

73320 

34 

26 

0.012 

24 

L1.0 

Pass 

0.878 

SOF 

450 

npg 

high 

ACTI 

8/25/1999 

0 

0 

0 

0 

0 

46 

688 

20235 

46 

73481 

38 

29 

0.018 

33 

L1.5 

Pass 

0.877 

360 

npg 

GAS DIAGNOSTICS 
Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEBANSl (C57.104-1991) 

COMMENTS 



TC60 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

/Vddress: 

Phone: 

Conted: 

Substetion/Stte: 

Transformer No.: 

Manutedur^: 

SSSS N Channel Blvd. PDX 

603-247-1667 

Ken Swingle 

Sub7A 

PQH0715 

Vottage: 12470/460 

U b U s e d 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ettiyiene 

Methane 

Ethane 

Cartion MonoxMe 

Cariion Dtoxide 

Oxygen 

Nttrogen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in FluM (ppm) 

AcM Number (mg KOH/g) 

ASTM Color 

Visual Inspedion 

Specific Gravtty 

OPERATING CONDITIONS 

/VmtiientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

UquM Level 

JACO 

8/5/2003 

0 

9 

7 

14 

6 

767 

3076 

85 

46969 

803 

50933 

43.5 

17.4 

0.023 

37.1 

L3.0 

Pass 

0.873 

79F 

45C 

npg 

ok 

JACO 

8/12/2002 

0 

7 

8 

15 

6 

777 

3401 

55 

47037 

813 

51306 

39.5 

12.8 

0.02 

37.7 

L3.0 

Pass 

0.873 

SOF 

56C 

npg 

ok 

Date: 

Report by 

Ctess: 

MVA: 

Gallons: 

PCB'S 

%lmp. 

JACO 

9/11/2001 

0 

6 

7 

16 

5 

SS6 

6619 

81 

52630 

889 

59219 

39.2 

14.4 

0.014 

37.6 

LS.O 

Pass 

0.8725 

70F 

44C 

npg 

8/21/2003 

KH 

2 

415 

rtemp 

5.4 

ACTI 

8/24/2000 

0 

14 

32 

43 

27 

1346 

7301 

4656 

51068 

1462 

64487 

32 

24 

0.033 

38 

L3.0 

Pass 

0.881 

SOF 

45c 

npg 

high 

ACTI 

8/25/1999 

0 

5 

6 

7 

2 

811 

4227 

2748 

58570 

831 

66375 

43 

8 

0.022 

36 

LS.O 

Pass 

0,884 

42c 

npg 

GAS DIAGNOSTICS 

Rogera Ratto 

Cellutose Ratio (C02/C0) 

lEEBANSl (C67.104-1991) 

COMMENTS 



TC62 

ENGINEER ED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard [Date: 8/21/2003 

Address: 5555 N Channel Blvd. PDX Report by KH 

Phone: 503-247-1667 

Contact: Ken Swingle Class: 

Substation^ite: Crane #14 MVA: 0.75 

Transfbrmer No.: L243297 Gallons: 142 

Manufacturer PCB's silicone 

Voltage: 2400/480 % Imp. 5.7 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Total Comtiusttbies 

Total Gas 

JACO 

8/5/2003 

0 

163 

1 

52 

5 

948 

4550 

1617 

1169 

10.75% 

JACO 

8/12/2002 

0 

168 

1 

51 

5 

941 

4392 

1018 

1166 

107320 

JACO 

9/11/2001 

0 

174 

1 

56 

6 

1054 

4861 

1881 

1291 

118776 

ACTI 

8/24/2000 

0 

208 

4 

122 

20 

1224 

3758 

4803 

1578 

79103 

ACTI 

8/25/1999 

0 

501 

0 

41 

1 

853 

3068 

4504 

1396 

115933 

OIL QUALITY 

Dielectric Break (kV) 47.8 47.3 46.7 33 34 

Water in Fluid (ppm) 9.4 21.6 11 11 26 

Acid Number (mgKOH/g) 0.003 0.008 0.008 0.006 0.001 

Interfacial Ten8.(dynes/cm) 

ASTM Color 0 0 0 LO.S LO.S 

Visual Inspection Pass Pass Pass Pass Pass 

Specific Gravity 0.9696 0.3638 0.963 0.9S7 0.969 

OPERATING CONDITIONS 

AmbientTemp. 78F SOF 70F SOF 

Winding Temp. 

Liquid Temp. 390 390 400 350 

Pressure -0.3 -0.3 -O.S 0 

Liquid U v e l ok ok ok ok 

350 
-0.5 

GAS DIAGNOSTICS 

Rogers Ratto 

Celtulose Ratto (C02/CO) 

lEEBANSl (CS7.104-1991) 

COMMENTS 

needs pressure 



TC63 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard Date: 8/21/2003 

Address: 5555 N Channel Blvd. PDX Report by KH 

Rione: 503-247-1667 

Contact Ken Swingle Class: 

Substation/Site: Crane #17 MVA: 0.5 

Transformer Na: L243299B Gallons: 125 

Manufacturer: PCB's silicone 

Voltage: 2400/480 % imp. 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ettiane 

Carbon MonoxMe 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

JACO 

8/5/2003 

0 

119 

0 

71 

7 

991 

5630 

976 

1188 

11.07% 

JACO 

8/12/2002 

0 

126 

0 

72 

7 

1009 

5743 

701 

1214 

111859 

JACO 

9/11/2001 

0 

170 

0 

78 

7 

1200 

7642 

1228 

1455 

140295 

ACTI 

S/24/2000 

0 

203 

3 

166 

31 

1473 

7095 

6358 

1876 

94624 

ACTI 

8/25/1999 

0 

198 

1 

51 

0 

889 

5679 

5654 

1139 

119876 

OIL QUAUTY 

Dielectric Break (kV) 39.6 49.6 43.8 36 36 

Water in Fluid (p|»n) 17.2 19.6 13 27 21 

Acid NtHnber(mg KOWg) O.OOS 0.008 0.008 0.008 0.001 

Inter facia l Tens.(dynes/cm) 

ASTM Color 0 0 0 LO.S LO.S 

Visual Inspect ion Pass Pass Pass Pass Pass 

Speciflc Gravity 0.969 0.9625 0.9615 0.969 0.971 

O P E R A T I N G CONDITIONS 

AmbientTemp. 70F SOF 70F SOF 

Winding Temp. 

Liquid Temp. 380 41C 400 350 

Pressure 0.9 1.2 1 1 

Liquid Level ok ok ok ok 

40C 

1.25 

G A S DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratto (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 



TC64 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

S.'iSS N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substation/Site: 

Transformer No.: 

Crane #16 

U43299C 

Manutecturer GE 

Voltage: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ettiane 

Cartion Monoxide 

Caition Dioxide 

Oxygen 

Total Combusttbles 

Total Gas 

OIL QUALITY 

Dielectt^ic Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

2400/480 

JACO 

8/5/2003 

0 

124 

1 

44 

4 

923 

4756 

2257 

1096 

9.8% 

40.8 

9.9 

0.006 

0 

Pass 

0.97 

72F 

390 

-0.1 

ok 

JACO 

8/12/2002 

0 

181 

2 

56 

6 

1231 

5961 

802 

1476 

125501 

49.1 

14.4 

0.006 

0 

Pass 

0.9625 

SOF 

410 

0.3 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

1 

172 

1 

62 

5 

1288 

7054 

1381 

1624 

130421 

45 

11 

0.006 

0 

Pass 

0.9675 

70F 

SOC 

0 

ok 

8/21/2003 

kh 

0.5 

125 

silicone 

Acn 
B/24/2O00 

9 

231 

7 

131 

21 

1557 

6117 

6293 

1956 

92128 

33 

25 

0.01 

LO.S 

Pass 

0.968 

SOF 

40C 

0 

ok 

ACT! 

8/24/1999 

0 

55 

0 

24 

0 

845 

5087 

12063 

924 

129232 

46 

20 

O.OOS 

LO.S 

Pass 

0.974 

450 

0.5 

GAS DIAGNOSTICS 
Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

needs nitrogen 



TC65 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 268-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer: 

Address: 

Contact 

Substation/Site: 

Transfbrmer No.: 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Crane #15 

L243299A 

Manufacturer GE 

Voltage: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

2400/480 

JACO 

8/5/2003 

0 

200 

1 

43 

6 

1110 

5104 

1269 

1360 

10.48% 

43.8 

10.4 

0.003 

0 

Pass 

0.9695 

73F 

39C 

.0.5 

ok 

JACO 

8/12C002 

0 

210 

1 

45 

7 

1177 

5351 

751 

1440 

109825 

51 

15.5 

O.OOS 

0 

Pass 

0.9635 

SOF 

40C 

-0.5 

ok 

Oate: 

Report by 

Class: 

MVA: 

Gal lons: 

PCB's 

%Imp. 

JACO 

9/11/2001 

0 

213 

1 

48 

7 

1279 

7016 

2297 

1648 

124508 

47.9 

12 

0.008 

0 

Pass 

0.9745 

70F 

40C 

0 

ok 

8/21/2003 

KH 

0.5 

125 

sil icone 

5.18 

ACTI 

8/24/2000 

0 

265 

4 

113 

27 

1473 

5545 

4649 

1882 

79505 

37 

13 

0.007 

LO.S 

Pass 

0.968 

SOF 

350 

0 

ok 

ACTI 

8/25/1999 

0 

132 

0 

40 

1 

1221 

5493 

117171 

129723 

35 

29 

0.001 

LO.S 

Pass 

0.973 

0.5 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratto (C02/C0) 

lEEBANSl (C57.104-1991) 

^, COMMENTS 

needs pressure 



TC66 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact 

Substation/Site: 

Transformer Na: 

Manufacturer 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Ettiane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in FiuM (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

5.<i5SN Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Crane #12 

L24329S 

GE 

2400/480 

JACO 

8/5/2003 

0 

179 

1 

63 

6 

1034 

4455 

1979 

1283 

10.71% 

46.4 

9.4 

0.003 

0 

Pass 

0.9711 

70F 

360 

-0.1 

ok 

JACO 

8/12/2002 

0 

185 

1 

61 

6 

1019 

4351 

1554 

1272 

107397 

43.9 

18.6 

0.006 

0 

Pass 

0.9625 

SOF 

370 

-0.2 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

197 

1 

68 

6 

1157 

4895 

2323 

1429 

118691 

47.3 

9.4 

0.006 

0 

Pass 

0.9615 

70F 

340 

0 

ok 

8/21/2003 

KH 

0.75 

125 

silicone 

5.64 

ACTI 

8/24/2000 

0 

243 

4 

138 

22 

1309 

3751 

6243 

1716 

78350 

33 

12 

0.005 

LO.S 

Pass 

0.971 

SOF 

SSC 

0 

ok 

ACTI 

8/25/1999 

0 

109 

0 

43 

2 

995 

3893 

6584 

1149 

123954 

37 

22 

0.002 

L0.5 

Pass 

0.973 

0.5 

GAS DIAGNOSTICS 
Rogers RaUo 

Cellulose Ratio (C02/C0) 

lEEBANSl (057.104-1991) 

COMMENTS 

needs pressure 



TC67 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade Gene 

Address: 

Phone: 

ral Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substation/Site: 

Transformer No.: 

Butlding 73 

PCT83390101 

Manufacturer West 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Ettiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dyne8/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

8/5/2003 

0 

13 

0 

16 

1 

617 

3788 

379 

647 

5.97% 

49 

4 

0.028 

40.4 

1 

Pass 

0.867 

70F 

390 

4 

ok 

JACO 

8/12/2002 

0 

16 

1 

16 

0 

714 

4455 

882 

747 

76069 

42.1 

8.5 

0.028 

41.6 

1 

Pass 

0.868 

SOF 

350 

4 

ok 

Oate: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%bnp. 

JACO 

9/11/2001 

0 

17 

0 

16 

1 

824 

6681 

2328 

858 

95361 

42.2 

3.4 

0.039 

32.1 

L1.0 

Pass 

0.8665 

70F 

250 

4 

ok 

8«1/2003 

KH 

0.5 

141 

certnon 

5.86 

ACTI 

8/24/2000 

0 

37 

2 

51 

6 

1347 

6940 

3837 

1443 

71804 

43 

6 

0.033 

27 

L1.0 

Pass 

0.876 

SOF 

SSC 

0 

ok 

ACTI 

S/2S/1999 

0 

9 

9 

5 

0 

680 

4699 

8862 

694 

86182 

49 

16 

0.038 

27 

L1.0 

Pass 

0.871 

40C 

0.5 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratto (C02/C0) 

lEEBANSl (057.104-1891) 

COMMENTS 



TC68 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

/Vddress: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.; 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Buitding 73 

PAT80910101 

Manutacturer West 

Voltage: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

interfacial Tens.(dynes/cm) 

ASTM Coior 

V'lsual bispection 

Specific Gravity 

PERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

8/5«003 

0 

S 

0 

13 

0 

509 

3027 

956 

531 

5.51% 

45.5 

6.3 

0.023 

35.1 

1 

Pass 

0.8675 

70F 

390 

4 

ok 

JACO 

8/12/2002 

0 

17 

1 

14 

0 

640 

3746 

1604 

672 

76411 

42.4 

6.3 

0.023 

33.2 

1 

Pass 

0.868 

BOF 

400 

S 

ok 

Date: 

Report by 

Ctess: 

MVA: 

Gallons: 

PCB's 

%Imp. 

JACO 

9/11/2001 

0 

16 

0 

16 

1 

759 

4828 

3059 

792 

93274 

43.6 

4.5 

0.031 

35.7 

1 

Pass 

0.8675 

70F 

350 

4 

ok 

8/21/2003 

KH 

0.5 

141 

certnon 

5.77 

ACTi 

8/24/2000 

0 

42 

2 

56 

8 

1391 

6001 

3564 

1499 

76157 

35 

8 

0.027 

28 

L1.5 

Pass 

0.873 

80F 

400 

0 

ok 

ACTI 

8/25/1999 

0 

7 

0 

6 

0 

645 

3473 

11258 

658 

96744 

47 

11 

0.028 

28 

L1.0 

Pass 

0.871 

40C 

0 

GAS DIAGNOSTICS 

Rogere Ratio 

Cellulose Ratio ( C 0 2 A : 0 ) 

lEEBANSl (C57.104-1991) 

COMMENTS 



TC69 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substation/Site: 

Transformer Na: 

BWTP 

PCT786301 

Manutacturer West 

Vottage: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiytene 

Methane 

Ethane 

Caihon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectt-ic Break (kV) 

Water in Fluid (ppm) 

AcM Number (mgKOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

LiquM Temp. 

Pressure 

UquM Level 

12470/480 

JACO 

8/5/2003 

0 

6 

2 

3 

0 

161 

2351 

12764 

172 

6.68% 

44.2 

7.4 

0.041 

31 

L1.5 

Pass 

0.879 

69F 

280 

2.5 

ok 

JACO 

8/12«002 

0 

3 

1 

2 

0 

109 

1688 

12730 

115 

68553 

45.3 

9.7 

0.043 

29.7 

L1.S 

Pass 

0.8796 

SOF 

340 

3.2 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

2 

1 

2 

0 

73 

1236 

20698 

78 

89368 

47.9 

5.1 

0.053 

31.1 

L1.5 

Pass 

0.88 

70F 

32C 

3.5 

ok 

8/21/2003 

KH 

0.75 

179 

certnon 

6.24 

ACTI 

8/24/2000 

0 

0 

1 

2 

0 

38 

553 

17164 

41 

65417 

30 

8 

0.047 

26 

L1.5 

Pass 

0.885 

SOF 

SOC 

0 

ok 

ACTI 

8/25/1999 

0 

0 

0 

0 

0 

0 

412 

22184 

0 

68858 

53 

24 

0.041 

25 

L IS 

Pass 

0.887 

40C 

0 

GAS DIAGNOSTICS 
Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEB/VNSI (C57.104-1991) 

^ COMMENTS 



TG70 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• SL A N A L Y S I S T E S T R E S U L T S 

Customer 

Address: 

Phone: 

Contect: 

Substation/Site: 

Transfbrmer No.: 

Manufacturer 

Cascade General Shipyard 

5555 N Channel Btvd. PDX 

503-247-1667 

Ken Swingle 

SubSA 

PQH.0714 

Vottage: 12470/460 

Lab Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Mettiane 

Ettiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

interfacial Tens.(dynes/cm) 

ASTM Cotor 

Visuai Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Levei 

JACO 

8/12C002 

0 

5 

6 

13 

6 

597 

2995 

67 

627 

52463 

42.5 

23.3 

0.014 

44.5 

L2.5 

Pass 

0.8745 

71F 

48C 

ok 

JACO 

8/12/2002 

0 

6 

6 

13 

5 

611 

3178 

106 

641 

52986 

39 

27.3 

0.014 

45.1 

L2.5 

Pass 

0.875 

SOF 

SOC 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

5 

6 

14 

6 

6.^<> 

4654 

62 

666 

59232 

39.5 

20.1 

0.022 

45 

L2.S 

Pass 

0.8745 

70F 

450 

ok 

8/21/2003 

KH 

2 

451 

rtemp 

5.4 

ACTI 

8/24/2000 

0 

5 

19 

30 

18 

885 

4642 

4325 

957 

57139 

34 

5 

0.02 

38 

L2.5 

Pass 

0.883 

SOF 

4SC 

ok 

ACTI 

8/25/1999 

0 

3 

1 

2 

1 

574 

3431 

3520 

581 

71043 

50 

16 

0.017 

38 

L2.5 

Pass 

0.887 

46c 

0 

GAS DIAGNOSTICS 
Rogers itetio 

Cellulose Ratto (002/00) 
lEEBANSl (057.104-1991) 

COMMENTS 
Major leak at tap changer should be repaired quickly - see attached photos. 



TC71 

c 
E N G I N E E R E D SUBSTATION SERVICES INC. 

1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer 

Address: 

Phwie: 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substation/Site: 

Transformer Na: 

Portable 32-5 

P015676 

Manufacturer QE 

Vottage: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Mettiane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OiL QUAUTY 

Dieiecb-ic Break (kV) 

Water in Fluid {ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dyneB/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

UquM Level 

12470/460 

JACO 

8/5/2003 

0 

21 

0 

29 

2 

728 

5225 

14219 

780 

11.12% 

38.4 

9.4 

0.008 

0 

Pass 

0.9626 

66F 

350 

ok 

JACO 

8/12/2002 

0 

47 

0 

42 

3 

1236 

5567 

5220 

1328 

114823 

46.7 

13.9 

0.006 

0 

Pass 

0.9644 

SOf 

480 

ok 

Date: 

Report by 

Class: 

MVA: 

Galons: 

PCB's 

%tmp. 

JACO 

9/11/2001 

0 

52 

0 

42 

0 

1254 

5349 

3351 

1351 

103110 

43.5 

6.8 

0.011 

0 

Pass 

0.9628 

70F 

320 

npg 

ok 

8/21/2003 

KH 

1 

240 

silicone 

5.5 

GAS DIAGNOSTICS 

Rogers itatio 
Cellulose Ratio (C02/C0) 
lEEBANSl (C57.104-1991) 

COMMENTS 



TC73 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact 

55% N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Substatton/Site: Portable 32-3 

Transformer No.: 87V1243 

Manufacturer Vantram 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Add Number (mgKOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual bispectton 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Uvel 

12470/460 

JACO 

8/5/2003 

0 

16 

14 

13 

4 

479 

3372 

81 

526 

51075 

39.2 

29.7 

0.011 

45.7 

1.5 

Pass 

0.S75 

69F 

68C 

0 

ok 

JACO 

8/12«002 

0 

16 

1 

16 

0 

714 

4455 

882 

747 

76069 

32.5 

15.7 

0.008 

46.2 

1.5 

Pass 

0.87 

BOF 

48C 

0 

ok 

Date: 

Report by 

Class: 

MVA; 

Gallons: 

PCB's 

%Imp. 

JACO 

9/11/2001 

0 

7 

18 

16 

5 

333 

4915 

82 

319 

60933 

39.1 

21.3 

0.014 

46.5 

1.5 

Pass 

0.8705 

70F 

40c 

0 

ok 

8/21/2003 

KH 

2 

600 

rtemp 

5.7 

ACTI 

8/24/2000 

0 

18 

76 

48 

16 

962 

6055 

4S50 

1119 

61085 

33 

7 

0.015 

39 

L2.0 

Pass 

0.88 

SOF 

40c 

npg 
ok 

ACTI 

8/25/1999 

0 

6 

14 

10 

1 

4501 

596 

1900 

627 

65369 

49 

13 

0.008 

42 

L2.0 

Pass 

0.883 

42c 

GAS DIAGNOSTiCS 
Rogers Ratio 

Cellulose Ratio (C02/C0} 
lEEBANSl (057.104-1991) 

V COMMENTS 



TC74 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard Date: 
Address: 5555 N Channel Blvd. PDX Report by 

Phone: 503-247-1667 
Contact: Ken Swingle Class: 

8/21/2003 

KH 

Substation/Site: 

Transformer No.: 

Sub 5 

P014476 

Manufacturer GE 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Ettiane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mgKOH/g) 

Interfadal Tens.(dynes/cm) 

ASTM Color 

Visual Inspectton 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/460 

JACO 

8/5/2003 

0 

7 

0 

11 

1 

267 

3355 

23275 

286 

11.39% 

39.6 

25 

0.003 

0 

Pass 

0.9712 

71F 

SOC 

ok 

JACO 

8/12/2002 

0 

61 

0 

21 

2 

861 

3985 

5442 

945 

102305 

42 

14.4 

0.006 

0 

Pass 

0.9635 

SOF 

40C 

ok 

MVA: 

Gallons: 

PCB's 

%bnp. 

JACO 

9/11/2001 

0 

60 

0 

22 

2 

903 

3935 

10762 

987 

122087 

--

46.1 

S.7 

0.006 

0 

Pass 

0.9622 

70F 

380 

npg 
ok 

1 

240 

silicone 

S.S 

ACTi 

S/24/2000 

0 

91 

1 

45 

6 

1027 

2846 

9121 

1170 

74431 

30 

12 

0.002 

L0.5 

Pass 

0.971 

SOF 

400 

npg 

ok 

ACTI 

8/25/1999 

0 

28 

0 

6 

0 

730 

2858 

15323 

764 

114837 

32 

26 

0.003 

L0.5 

Pass 

0.976 

330 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO} 

lEEBANSl (C57.104-1991) 

COMMENTS 



TC75 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregmi 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer 

Address: 

Phone: 

Contect: 

Substation/Site: 

Transformer No.: 

Manufacturer 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 5 

PO14490 

GE 

Voltage: 12470/460 

Lab Used 

DISSOLVED GASES PPM 

/ to^ lene 

Hydrogen 

Ettiyiene 

Methane 

Ettiane 

Carbon Monoxide 

Cartion Dtoxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

AcM Number (mgKOH/g) 

interfacial Ten8.(dynes/cm) 

ASTM Color 

Visual bispection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

JACO 

8/5C003 

0 

17 

1 

83 

4 

360 

2060 

1419 

465 

11.12% 

39.5 

12 

0.003 

0 

Pass 

0.9672 

71F 

310 

npg 
ok 

JACO 

8/12/2002 

0 

23 

1 

81 

4 

367 

1691 

10942 

476 

110157 

50.9 

9.8 

0.006 

0 

Pass 

0.9612 

SOF 

390 

npg 
ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%bnp. 

JACO 

9/11/2001 

0 

31 

0 

100 

4 

452 

1894 

14671 

587 

124866 

47.1 

6,3 

0.006 

0 

Pass 

0.9632 

70F 

39C 

npg 
low 

8/21/2003 

KH 

1.5 

315 

silicone 

5.54 

ACTI 

8/24/2000 

0 

53 

2 

183 

16 

659 

1306 

9079 

913 

74179 

37 

19 

0.002 

LO.S 

Pass 

0.969 

SOF 

350 

npg 

low 

ACTI 

8/25/2000 

0 

28 

0 

76 

1 

458 

1455 

13837 

563 

126025 

38 

9 

0.001 

LO.S 

Pass 

0.973 

33C 

L 

GAS DIAGNOSTICS 
Rogers itetto 

Cellulose Ratto (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 



TC76 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer: 

Address: 

Cascade Gene rat Shipyard 

5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ken Swingle 

Substation/Site: Sub 4 

Transformer No.: POT2521-0101 

Manutecturer West 

Voltage: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiytene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Total Combusttbles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens,(dynes/cm) 

ASTM Color 

Visual inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Levei 

12470/460 

JACO 

8/5/2003 

0 

30 

0 

79 

4 

1655 

6794 

1245 

1768 

11.33% 

43.9 

8.3 

0.003 

0 

Pass 

0.969 

SOF 

SOC 

4 

Ok 

JACO 

8/12/2002 

, 0 

32 

0 

78 

4 

1648 

7421 

2864 

1762 

125571 

37.1 

12.4 

0.006 

0 

Pass 

0.963 

SOF 

SOC 

4 

ok 

Date: 

Report by 

Ctass: 

MVA: 

Gations: 

PCB's 

%bnpL 

JACO 

9/11/2001 

0 

46 

0 

82 

3 

2037 

11838 

3384 

2168 

158357 

45.5 

7.8 

0.008 

0 

Clear 

0.962 

8/21/2003 

KH 

1 

200 

silicone 

5.94 

ACTi 

8/24/2000 

ACTi 

8/25/1999 

0 

21 

0 

53 

0 

1612 

9722 

10872 

1686 

125S43 

36 

14 

0.003 

LO.S 

Pass 

0.974 

SOO 

-0.25 

I: 

GAS DIAGNOSTICS 

Rogers Ratio 

Cetiulose Ratio (C02/CO) 

lEEBANSl (C57.104-1991) 

COMMENTS 



TC77 

ENGINEER ED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transfbrmer No.; 

Manufacturer 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiytene 

Methane 

Ettiane 

Cartion Monoxide 

Carbon Dtoxide 

Oxygen 

Total Combusttbles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

AcM Nimber (mgKOH/g) 

interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

LiquM Temp. 

Pressure 

Liquid Level 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 3 

R277558 

12470/480 

JACO 

8/5/2003 

0 

35 

0 

27 

3 

583 

6355 

8771 

648 

11.3% 

39.7 

35.4 

0.003 

0 

Pass 

0.9695 

75F 

430 

1.8 

high 

JACO 

8/12/2002 

0 

33 

1 

26 

3 

563 

6341 

8119 

626 

114538 

47.7 

42.8 

0.006 

0 

Pass 

0.8638 

SOF 

45C 

2 

high 

Date: 

Report by 

Ctass: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

46 

0 

29 

2 

681 

9382 

13861 

758 

151671 

46.1 

36.5 

0.006 

0 

Pass 

0.9625 

70F 

44C 

3 

high 

8/21/2003 

KH 

1.5 

321 

silicone 

ACTI 

8/25/2000 

19 

100 

13 

83 

13 

1046 

8934 

13060 

1274 

101936 

36 

38 

0.005 

LO.S 

Pass 

0.969 

SOF 

40C 

1.5 

high 

ACTI 

2/7/2000 

0 

18 

0 

7 

0 

535 

730 

20371 

560 

130420 

37 

34 

0.003 

L0.5 

Pass 

0.973 

420 

1.5 

v.-

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (057.104-1991) 

COMMENTS 



TC78 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(603) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substation/Site: 

Transfomier Na: 

Manufacturer 

Voitege: 

UbUsed 

DISSOLVED GASES PPM 

, Acetylene 

Hydrogen 

Ethylene 

Mettiane 

Ethane 

Cartion Monoxide 

Cariion Dioxide 

Oxygen 

Total Combusttbles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

AcM Number (mgK<»1/g) 

Interfacial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

Sub 3 

R277S57 

12470/480 

JACO 

8/S/2003 

0 

19 

0 

5 

1 

184 

3503 

21138 

209 

11.34% 

39.7 

42.7 

0.003 

0 

Pass 

0.969 

75F 

420 

0 

high 

JACO 

8/12/2002 

0 

13 

0 

4 

1 

131 

2626 

20870 

149 

117158 

50.9 

48,5 

0.006 

0 

Pass 

0.9628 

SOF 

420 

0 

high 

Oate: 

Report by 

Ctass: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

10 

0 

3 

0 

78 

1671 

32373 

91 

139818 

43.6 

42.S 

0.008 

0 

Pass 

0.963 

70F 

41C 

0 

high 

8/21/2003 

KH 

1 

268 

silicone 

6 

ACTI 

8/24/2000 

0 

0 

0 

0 

0 

22 

580 

24101 

24 

91355 

29 

49 

0.005 

LO.S 

Pass 

0.967 

SOF 

400 

0 

high 

ACTI 

8/25/1999 

0 

0 

0 

0 

0 

0 

460 

43478 

0 

141319 

31 

42 

0.002 

LO.S 

Pass 

0.981 

420 

-0.25 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0} 

iEEB/VNSI (C57.104-1991) 

COMMENTS 

needs pressure 

high moisture - although a silicone unit 



TC79 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer 

Address: 

Phime: 

Contact: 

Substation/Site: 

Transfbnner No.: 

Manufacturer 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiytene 

Methane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dtelectric Break (kV) 

Water in FluM (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dyiies/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

Cascade Gene ral Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Subl 

910396-A1 

Square O 

12470/480 

JACO 

8/5/2003 

0 

4 

15 

14 

3 

287 

2159 

68 

323 

54216 

40.6 

4.7 

0.023 

42.3 

L3.5 

Pass 

0.8781 

71F 

330 

2 

ok 

JACO 

8/12/2002 

0 

5 

18 

16 

3 

323 

2610 

131 

36S 

62288 

41.1 

9.9 

0.02 

43.4 

L3.5 

Pass 

0.879 

BOF 

410 

2.9 

ok 

Date: 

Report by 

Ctass: 

MVA: 

Gallons: 

PCB's 

%Imp. 

JACO 

9/11/2001 

0 

4 

19 

17 

3 

342 

2584 

63 

385 

67529 

40.8 

5.2 

0.042 

43.1 

L3.S 

Pass 

0.8784 

70F 

40c 

2.5 

ok 

S/21/2003 

KH 

1.5 

345 

rtemp 

6.3 

ACTI 

8/24/2000 

0 

7 

81 

46 

13 

685 

3022 

1677 

812 

42953 

41 

8 

0.029 

36 

L3.5 

Pass 

0.888 

SOF 

40c 

0 

ok 

ACTI 

S/2S/1999 

0 

3 

5 

3 

0 

237 

1378 

3503 

248 

57834 

41 

7 

0.027 

35 

L3.5 

Pass 

0.892 

42c 

0.25 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 
lEEBANSl (057.104-1991) 

COMMENTS 



TC80 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 5555 N Channel Btvd. PDX 

Phone: 503-247-1667 

Contact: 

Substation/Site: 

Transfomier Na: 

Manufacturer 

Ken Swingte 

Sub 1 

910396-61 

Square D 

Voltage: 12470/480 

UbUsed 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ettiytene 

Methane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Totat Combustibtes 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (n>m) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual inspectton 

Spedflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding T«np. 

Uquid Tonp. 

Pressure 

Liquid Level 

JACO 

S/S/2003 

0 

3 

2 

12 

3 

323 

2419 

68 

343 

45628 

40.3 

5.8 

0.023 

42 

3 

Pass 

0.877 

71F 

38C 

-0.8 

ok 

JACO 

S/12«002 

0 

6 

2 

14 

3 

375 

3021 

73 

400 

62232 

44.4 

19.8 

0.023 

44.3 

3 

Pass 

0.877 

SOF 

410 

-0.2 

ok 

Date: 

Report by 

Ctass: 

MVA: 

Gations: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

4 

2 

15 

3 

412 

4192 

74 

436 

58144 

43 

5.2 

0.O2 

44.2 

3 

Pass 

0.8765 

70F 

38C 

0 

ok 

8/21/2003 

KH 

2 

390 

rtemp 

6.05 

ACTI 

8/24/2000 

0 

5 

9 

36 

13 

654 

4147 

1711 

717 

39997 

39 

5 

0.028 

35 

L3.5 

Pass 

0.885 

SOF 

40c 

0 

ok 

ACTI 

8/25/1999 

0 

3 

0 

3 

0 

190 

1703 

16668 

196 

103832 

34 

11 

0.028 

36 

L3.5 

Pass 

0.889 

42c 

-1 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratto (CO2/C0) 
IEEB/\NSI (C57.104-1991) 

COMMENTS 

needs pressure 



TC81 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade Gene 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transfbrmer Na: 

ral Shipyard 

5.S55 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub l 

910396-01 

Manufacturer Square D 

Voltage: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ettiane 

Cartion tWonoxide 

Cartion Dioxide 

Oxygen 

Total Combustibtes 

Totat Gas 

OiL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

LiquM Level 

12470/480 

JACO 

8/5/2003 

0 

21 

1 

9 

2 

278 

2373 

68 

311 

45310 

46.1 

7 

0.023 

42 

3 

Pass 

0.8776 

81F 

39 

-0.5 

ok 

JACO 

8/12/2002 

0 

27 

2 

10 

2 

300S 

2853 

209 

346 

50073 

42.7 

12.8 

0.025 

42.2 

3 

Pass 

0.879 

SOF 

430 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

26 

1 

12 

3 

310 

3629 

57 

362 

52887 

42.3 

8.6 

0.025 

42.3 

3 

Pass 

0.8785 

70F 

40c 

0 

ok 

8/21/2003 

KH 

2 

330 

rtemp 

5.75 

ACTI 

S/24/2000 

0 

44 

6 

24 

9 

560 

3540 

1640 

633 

36014 

34 

2 

0.027 

36 

L3.5 

Pass 

0.884 

SOF 

40c 

-1 

ok 

ACTI 

8/25/1999 

0 

17 

0 

6 

0 

296 

3125 

1306 

319 

56537 

45 

29 

0.028 

37 

L3.S 

Pass 

0.885 

43c 

•1 

GAS DIAGNOSTICS 
Rogers Ratio 

Cellulose Ratto (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 
need pressure 



TC82 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingte 

Sub 7 

M590624TLPA 

GE 

Voltage: 12470/480 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiytene 

Methane 

Ethane 

Cartion Monoxide 

Carlion Dioxide 

Oxygen 

Total Combustibtes 

Totat Gas 

OIL QUAL ITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

A d d Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

AS I M Cotor 

Visual Inspection 

Specif ic Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

L iquid Temp. 

Pressure 

Liquid Level 

JACO 

8/5/2003 

1 

34 

5 

12 

3 

517 

2574 

62 

572 

4.82% 

51.3 

12.5 

0.011 

36.9 

LO.S 

Pass 

0.8918 

75F 

250 

-3 

ok 

JACO 

8/12/2002 

0 

40 

5 

14 

3 

604 

3089 

1080 

688 

58424 

48.4 

11.4 

0.011 

37.1 

LO.S 

Pass 

0.8924 

BOF 

350 

0 

ok 

Date: 

Report by 

Ctass: 

MVA: 

Galtons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

41 

5 

15 

3 

656 

4176 

166 

720 

62867 

45.6 

8.5 

0.014 

37.1 

L0.5 

Pass 

0.8925 

70F 

260 

-1.5 

ok 

8/21/2003 

KH 

0.75 

230 

no data 

5.75 

ACTI 

8/24/2000 

0 

73 

16 

37 

13 

917 

3797 

3874 

1055 

46226 

46 

7 

0.02 

31 

LO.S 

Pass 

0.902 

SOF 

250 

0 

ok 

ACTI 

8/25/1999 

0 

19 

1 

5 

1 

531 

3035 

3583 

557 

65891 

37 

17 

0.014 

32 

LO.S 

Pass 

0.901 

320 

0 

GAS DIAGNOSTICS 
Rogers Ratio 

Cellulose Ratio (CQ2/CO) 

lEEBANSl (CS7.104-1991) 

COMMENTS 
needs pressure 



TC83 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substation/Site: 

Transformer No.: 

Sub 8 

M590623TLPA 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Ethane 

Cartion Monoxide 

Cariion Dioxide 

Oxygen 

Totat Combustibtes 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

AcM Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspectton 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

8/5/2003 

0 

36 

3 

11 

2 

477 

2246 

65 

529 

4.67% 

50.9 

6.3 

0.011 

41.1 

0.5 

Pass 

0.8915 

69F 

SOC 

0 

NOLO 

JACO 

8/12/2002 

0 

38 

3 

13 

3 

538 

2529 

79 

595 

53457 

46.9 

8 

0.014 

43 

0.5 

Pass 

0.8919 

SOF 

350 

0 

NOLG 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

9/11/2001 

0 

38 

3 

15 

3 

609 

3217 

114 

668 

60959 

41.5 

13 

0.017 

38.7 

LO.S 

Pass 

0.8925 

70F 

270 

0 

NA 

S/22/2003 

KH 

0.75 

230 

no data 

5.75 

ACTI 

8/24/2000 

0 

62 

8 

34 

11 

836 

2748 

3386 

951 

44515 

38 

5 

0.02 

30 

LO.S 

Pass 

0.898 

80F 

250 

ok 

ACTI 

8/2S/1999 

0 

20 

1 

8 

0 

502 

2269 

3246 

531 

64744 

39 

20 

0.014 

31 

0.5 

Pass 

0.898 

270 

GAS DIAGNOSTICS 
Rogers Ratio 

Cellulose Ratto (C02/C0) 

lEEBANSl (CS7.104-1991) 

COMMENTS 
needs pressure 



TCI 

( 

I.-

1 ^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

w 

Customer: 

Address: 

Phone: 

Contact: 

Substetion/Stte: 

Transformer No.: 

Manufacturer/Date: 

Voitege: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4) 

Methane (CH4) 

Ettiane (C2H8) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Totel Combustibles 

Total Gas% 

OIL QUALITY 

Dielectric 0-1816 

Water in FluM (ppm) D-1533 

Acid Number (mg KOH/g) D-974 

Intertacial Tens.(dynes/cm) D-971 

ASTM Color D-1500 

Visual Inspection D-1524 

Spedfic Gravtty D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

AmbientTemp. 'F. 

Winding Temp "C. 

Liquid Temp 'C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratto (C02/CO) 

IEEE/ANSI (C57.104-1991) 

37aiSENaefRd. 

Milwaukie, Oregon 

(5W) 654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Dry Dock 3 

16121-1 

Sierra 

12470/480 

JACO 

9/12/2008 

0 

. 0 

8 

3 

2 

225 

2753 

10148 

238 

S.11% 

47.8 

6.8 

0.01 

42 

L1.0 

Pass 

0.S7S 

6.03 

85 

38 

-1 

ok 

20 2 0 

12.23 

COMMENTS needs pressure 

JACO JACO 

8/30/2007 11/17/2006 

0 

5 

4 

3 

1 

356 

2501 

13257 

369 

8.63% 

43.2 

6.3 

0.02 

42 

L1.0 

Pass 

0.876 

6.25 

80 

35 

•0.5 

ok 

0-0-2-0 

7.03 

0 

4 

4 

3 

1 

288 

2373 

8094 

300 

7.16% 

53 

5.7 

0.008 

41.8 

L1.0 

Pass 

0.878 

8.38 

47 

25 

-1.5 

ok 

0-0-2.0 

9.43 

Date: 

Report by: 

STR Job No: 

Class: 

MVA; 

Gallons: 

PCB's 

% Imp. 

JACO 

10/21/2005 

0 

6 

1 

2 

1 

265 

2233 

1773 

278 

3.59% 

43.8 

7.4 

0.005 

43.3 

L1.0 

Pass 

0.878 

8.91 

60 

30 

-2 

ok 

0-0-2-0 

8.43 

9/12/2008 

KH 

1609 

NP 

1 

415 

certnon 

NP 

JACO 

6/16/2004 

0 

4 

2 

2 

0 

196 

1849 

3871 

204 

4.23% 

47 

4.5 

0.006 

44.1 

L1.0 

Pass 

0.876 

5.42 

75 

30 

-1.5 

low 

0-0-2-0 

9.43 

JACO 

8/5/2003 

0 

5 

3 

2 

0 

241 

2608 

7647 

251 

S.69% 

51.3 

9.7 

0.003 

3S.S 

L1.0 

Pass 

0.877 

9.26 

79 

36 

-1 

ok 

JACO 

8/12/2002 

0 

5 

3 

2 

0 

236 

2634 

8019 

246 

6.02% 

49.4 

11.4 

0.003 

36.7 

1 

Pass 

0.877 

8.41 

80 

43 

-0.2 

ok 



TC2 

^ T \ ^ SUBSTATION TECHNICAL RESOURCFS, INC. 

w 

Customer 

Address: 

Phone: 

3701 SENaefRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

SubstaUon/SIte; 

Transformer No.; 

lUlanufacturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4) 

Mettiane (CH4) 

Ettiane (C2H6) 

Carbon IVIonoxide (CO) 

Cariion Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Total Gas% 

OIL QUALITY 

Dielectric D-1816 

Water in Fluid (ppm) 0-1533 

Acid Number (mg KOH/g> D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color D-1500 

Visual Inspection D-1524 

Specific Gravity D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. °F. 

Winding Temp 'C. 

Liquid Temp 'C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl {C57.104-1991) 

Dry Dock 3 

16745-1 

Sierra 

12470/480 

JACO 

9/12/2008 

0 

5 

27 

4 

2 

285 

3646 

11073 

324 

7.18% 

64.1 

5.1 

0.02 

40 

L1.5 

pass 

0.875 

4.52 

85 

38 

0 

ok 

0 0 2 0 

12,81 

COMMENTS Needs Pressure 

JACO JACO 

8/30/2007 11/17/2008 

0 

2 

16 

4 

1 

274 

2658 

13866 

279 

8.32% 

36.6 

4.5 

0.02 

43 

L1.S 

pass 

0.876 

5.42 

80 

30 

0 

ok 

14-2-0 

9.70 

0 

7 

20 

6 

1 

577 

2437 

2324 

611 

5.89% 

48.2 

9.1 

0.008 

37.9 

L1.5 

pass 

0.S75 

16.44 

47 

20 

0 

ok 

0-0-2-0 

4.22 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

10/21/2005 

0 

10 

18 

5 

1 

562 

2648 

342 

596 

3.78% 

45.7 

9 

0.008 

44.8 

L1.5 

pass 

0.8775 

7.41 

60 

40 

0 

ok 

0-0-2-0 

4.71 

9/12/2008 

KH 

1609 

NP 

1.5 

327 

cert.non 

NP 

JACO 

6/19/2004 

0 

12 

16 

5 

1 

520 

2850 

1019 

544 

5.25% 

49 

6.3 

0.008 

46.2 

L1.5 

pass 

0.876 

5.18 

75 

40 

-1 

ok 

0-0-2.0 

5.48 

JACO 

8/5/2003 

0 

2 

13 

3 

1 

149 

2951 

11059 

168 

5.74% 

50.8 

18.2 

0.008 

39 

1 

pass 

0.876 

9.79 

79 

52 

-0.5 

Ok 

JACO 

8/12/2002 

0 

8 

16 

5 

1 

499 

3524 

3753 

529 

6.02% 

46.8 

15.3 

0.008 

39.2 

1 

pass 

0.S774 

8.23 

80 

52 

-0.5 

ok 



TCS 

^ T K SUBSTATION TECHNICAL I^ESOURCES, INC. 

w 

Customer 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4) 

Mettiane (CH4) 

Ethane (C2H6) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Total Gas% 

OIL QUALITY 

Dielectric D-1816 

Water in Fluid (ppm) D-1S33 

Acid Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) 0-971 

ASTM Cotor D-1500 

Visual Inspection D-1524 

Specific Gravity D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONOmONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Liquid Temp 'C. 

Pressure 

Lkiuid Level 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

3701 SENaefRd 

Mliwaukle, Oregor 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Dry Dock 3 

16121-3 

Sien^ 

12470/480 

JACO 

9/12/2008 

0 

1 

12 

2 

3 

47 

1707 

9433 

66 

6.09% 

44.9 

22.2 

0.01 

46 

L0.5 

Pass 

0.885 

18.27 

85 

40 

2 

Ok 

1 1 2 0 

36.27 

JACO JACO 

8/29/2007 11/11/2006 

1 

2 

9 

3 

1 

111 

1981 

18017 

127 

10.21% 

39.3 

21.6 

0.01 

47 

LO.S 

Pass 

0.883 

17.77 

85 

40 

1 

Ok 

1-0-2-0 

17.85 

1 

3 

11 

3 

2 

83 

1933 

14693 

103 

10.91% 

43.9 

10.8 

0.003 

43.4 

LD.5 

Pass 

0.885 

19.51 

47 

20 

0 

Ok 

1-0-2-0 

23.29 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

%Imp. 

JACO 

10/12/2005 

1 

3 

11 

3 

1 

66 

1491 

3316 

85 

4.8% 

39.3 

23.3 

0.008 

43.5 

L0.5 

Pass 

0.886 

28.04 

60 

30 

1.5 

ok 

1-0-2-0 

22.59 

9/12/2008 

KH 

1609 

NP 

1 

415 

certnon 

5.7 

JACO 

6/19/20O4 

1 

0 

11 

2 

1 

33 

866 

11042 

48 

7.17% 

45.2 

14.2 

0.008 

49.4 

L0.5 

Pass 

0.885 

18.49 

75 

28 

1.5 

ok 

2-0-2-0 

26.24 

JACO 

8/5/2003 

1 

2 

9 

2 

1 

16 

471 

10706 

31 

5.80% 

48.2 

27.3 

0.003 

39.8 

L1.0 

Pass 

0.885 

22.46 

79 

40 

2.5 

ok 

JACO 

11/14/2002 

0 

2 

0 

0 

1 

2 

346 

1989 

5 

4,68% 

42.5 

6 

0.003 

49.2 

0 

Pass 

0.8938 

4.94 

60 

40 

1 

ok 



TC27 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

\ 1 / 
3701 SENaefRd. 

Mthwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard 

Address: SSSS N Channel Bh^d. PDX 

Phone: 503-247-1667 

Contact: Ken Swingle 

Substation/Site; Sub 4-5 

TransfonnerNo.: 79F670S 

Manufacturer/Date: Sierra 

Voltage: 12470/480 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

9/12/2008 

KH 

1609 

NP 

0.33 

176 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ettiyiene (C2H4) 

Methane (CH4) 

Ethane (C2H6) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Totel Gas% 

JACO 

9/12/2008 

3 

10 

2 

1 

1 

19 

543 

279 

36 

2.42% 

JACO 

6/16/2004 

29 

71 

16 

31 

23 

54 

987 

69 

224 

OIL QUALITY 

Dielectric 0-1816 

Water in Fluid (ppm) D-1533 

Add Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color 0-1500 

Visual Inspection 0-1524 

Specific Gravity D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

52.4 

5.7 

0.04 

37 

L6.0 

Pass 

0.862 

N/A 

43.1 

61.6 

0.028 

39.2 

<6.0 

Pass 

0.882 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Liquid Temp °C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

75 

42 

0.5 

OK 

0 0 1 1 

27.91 



TC29 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 
" ' • - 'Hr . - ' w 3701 SENaefRd. 

Milwaukie, Oregon 

<603) 654-7231 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

TransfonnerNo.: 

Manufacturer/Date: 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4) 

Methane (CH4) 

Ethane (C2H6) 

Carbon Monoxide (CO) 

Cartion Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Total Gas% 

OIL QUALITY 

Dielectric D-1816 

Water in Fluid (ppm) D-1533 

Acid Number (mg KOH/g) D-974 

interfacial Tens.(dynes/cm) D-971 

ASTM Color D-1500 

Visual Inspection D-1524 

Specific Gravity D-1298 

Power Factor @ 25 C 

Power Factor @100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp °C. 

Liquid Temp °C. 

Pressure 

Liquid Levei 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

6555 N Channel Blvd. PDX 

S03-247-1667 

Ken Swingle 

Sub 4-2 — - — 

7916702 

Elect Tech 

12470/480 

JACO 

9/12/2008 

0 

26 

0 

1 

0 

30 

495 

3452 

58 

2.01% 

60.2 

20.5 

0.06 

31 

5.5 

Pass 

0.881 

19.58 

85 

36 

0 

ok 

5 0 2 0 

16.31 

JACO 

8/29/2007 

0 

7 

1 

3 

1 

137 

1390 

4726 

149 

5,26% 

free water 

84.7 

0.02 

39 

L5.S 

Fail 

0.884 

75.05 

80 

38 

1.5 

ok 

0-0-1-0 

10.16 

JACO 

11/9/2006 

0 

15 

0 

2 

1 

85 

1016 

3591 

103 

3.52% 

41.8 

16.8 

0.03 

31.9 

L5.S 

Pass 

0.88 

58.95 

55 

5 

0 

ok 

11.95 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% imp. 

JACO 

10/12/2005 

0 

9 

1 

4 

3 

122 

1176 

11 

139 

2.63% 

39.9 

18 

0.023 

32.5 

5.5 

Pass 

0.885 

17.86 

55 

35 

0 

ok 

9.64 

9/12/2008 

KH 

1609 

NP 

0.33 

176 Rtemp 

5.1 

JACO 

6/16/2004 

6 

11 

15 

1 

0 

88 

1062 

73 

121 

3.83% 

41.5 

40.1 

0.022 

32.6 

5.5 

Pass 

0.8825 

48.26 

75 

30 

0 

low 

12.07 

JACO 

8/5/2003 

D 

9 

1 

5 

5 

74 

967 

68 

94 

4.11% . 

42.7 

18 

0.025 

32.1 

S.S 

Pass 

0.883 

15.95 

79 

38 

2 

ok 

H s 
. \ < ^ ^ 

A r n 
T\J^ 
QV 

JACO 

8/12/2002 

0 

15 

1 

5 

6 

41 

638 

97 

68 

4.17% 

44,8 

19.8 

0.025 

32.7 

5.5 

Pass 

0.884 

24.79 

80 

29 

1 

ok 

V 

P 
C. 
\ 
A 
I 



TC30 

^ T R SUBSTATION TECHNICAL RESOURCES, INC. 

W 

Customer : 

A d d r e s s : 

Phone: 

Contact : 

SubstaUon/Si te: 

Transformer No. : 

Manufacturer /Date: 

Vo l tage: 

Lab Used 

DISSOLVED GASES PPM 

Acety lene (C2H2) 

Hydrogen (H2) 

Ethylene <C2H4) 

Mett iane (CH4) 

Ethane {C2H6) 

Carbon Monox ide (CO) 

Carbon D iox ide (C02) 

Oxygen (02 ) 

Total Combus t ib les 

Total G a s % 

OIL QUALITY 

Dielectr ic 0-1816 

Water in Fluid (ppm) D-1533 

A c i d Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color D-1500 

Visual Inspect ton D-1S24 

Speci f ic Grav i ty D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturat ion 

OPERATING CONDITIONS 

Ambien t Temp. ' F . 

W ind ing Temp ' C . 

L iqu id Temp *C. 

Pressure 

U q u i d Level 

GAS DIAGNOSTICS 

Rogers Rat io 

Cel lu lose Rat io ( C 0 2 / C 0 ) 

IEEE/ANSI (057,104-1991) 

COMMENTS 

3701 SENaefRd. 

IVIilwautde, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel B lvd . PDX 

503-247-1667 

Ken Swingle 

Sub 4-4 

79F6704 

E l e c t Tech 

12470/480 

JACO 

9/12/2008 

0 

12 

8 

3 

2 

87 

1228 

60S 

112 

3.32% 

S7.2 

5.7 

0.04 

38 

LS.0 

Pass 

0.881 

5.87 

85 

34 

1,5 

Ok 

0 0 2 0 

14,06 

JACO JACO 

8/29/2O07 11/9/2006 

0 

16 

6 

2 

1 

128 

1201 

972 

153 

5.56% 

37.7 

18.8 

0.04 

40 

L5.0 

Pass 

0.882 

16.66 

80 

38 

3 

Ok 

0-0-2-0 

9.38 

0 

11 

5 

2 

0 

96 

1027 

2952 

114 

4.13% 

45.7 

1.2 

0.065 

35 

L5.0 

Pass 

0.878 

1.76 

52 

25 

3 

Ok 

10.70 

Date: 

Repor t by: 

STR J o b No: 

Class: 

MVA: 

Gal lons: 

PCB's 

% Imp. 

JACO 

10/11/2005 

1 

7 

4 

2 

0 

76 

860 

441 

90 

2.89% 

38.4 

76.7 

0.026 

37 

L6.5 

Pass 

0.88 

76.09 

52 

35 

0 

ok 

11.32 

9/12«008 

KH 

1609 

NP 

O..T» 

176 

n o data 

5.1 

JACO 

7/28/2004 

<1 

<1 

<1 

<1 

<1 

<10 

<100 

<100 

* 
* 

42 

4 

0.022 

36.7 

L5.5 

Pass 

0.8815 

1.94 

80 

55 

1.5 

ok 

rtemp 

JACO 

6/16/2C04 

0 

5 

17 

3 

3 

88 

1614 

64 

116 

3.58% 

42.2 

93.6 

0.025 

36.9 

L5.5 

Pass 

0.88 

112.64 

75 

30 

0 

ok 

18.34 

JACO 

8/12/2002 

1 

4 

22 

3 

3 

112 

1853 

122 

117 

3.8% 

40 

18 

0.025 

37 

5.5 

P a s s ' 

0.8828 

15.95 

78 

38 

0.5 

ok 



TC31 

t... 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

w 3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS I LST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contect: 

Substation/Site: 

Transformer No.: 

Manufacturer/Date: 

Voitege: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ethylene {C2H4) 

Methane (CH4) 

Ethane (C2H6) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Total Gas% 

OIL QUALITY 

Dielectric D-1816 

Water in Fluid (ppm) D-1533 

Acid Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color D-1500 

Visual Inspectkin D-1524 

Specific Gravity D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. "F. 

Winding Temp *C. 

Liquid Temp *C. 

Pressure 

L iqu id Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

5S55 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 4-11 

79F8701 

Elect Tech 

12470/480 

JACO 

9/17/2008 

0 

0 

4 

3 

4 

55 

1813 

1753 

65 

2.61% 

35.1 

15.3 

0.04 

35 

L6.0 

Pass 

0.882 

14.61 

75 

36 

0 

ok 

2 1 1 0 

33.12 

COMMENTS needs pressure 

JACO JACO 

8/29/2007 11/9/2006 

0 

23 

3 

4 

4 

l i s 

1436 

3017 

152 

4.44% 

33.3 

11.9 

0.03 

38 

L5.5 

Pass 

0.88 

10.95 

75 

37 

0 

low 

0-1-0-0 

12.17 

0 

25 

4 

6 

5 

117 

1770 

4750 

157 

4.81% 

47.1 

8.1 

0.038 

33.8 

L6.0 

Pass 

0.88 

22.60 

50 

10 

0 

low 

15.13 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

10/11/2005 

0 

24 

4 

5 

5 

111 

1529 

19 

149 

2.51% 

34.9 

16.9 

0.023 

33.3 

L6.0 

Pass 

0.882 

16.76 

65 

35 

0 

low 

13.77 

9/17/2008 

KH 

1609 

NP 

0.33 

176 

no date 

5.1 

JACO 

6/16/2004 

0 

20 

4 

14 

17 

109 

1872 

51 

164 

3.94% 

40.6 

36 

0.022 

33 

L6.0 

Pass 

0.882 

43.32 

75 

30 

0 

low 

17.17 

rtemp 

JACO 

8/5/2003 

0 

5 

4 

7 

6 

96 

1965 

69 

118 

4.08% 

26 

22.1 

0.023 

32.2 

L6.0 

Pass 

0.882 

26.60 

70 

30 

0 

low 

JACO 

8/12/2002 

0 

12 

5 

10 

10 

75 

2081 

62 

112 

4.19% 

33.8 

14.5 

0.02 

33 

5.5 

Pass 

0.886 

11.93 

80 

40 

1 

low 



TC33 

^, 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

Customer: 

Address: 

Phone: 

3701 SENaefRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Contect Ken Swingle 

Substation/Site: 

Transformer No.: 

Manufacturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4) 

Methane (CH4) 

Ettiane (C2H6) 

Carbon Monoxide (CO) 

Cartion Dioxide (C02) 

Oxygen (02) 

Totel Combustibles 

Total Gas% 

OIL QUALITY 

Dielectric D-1816 

Water in Fluid (ppm) D-1533 

Acid Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color D-1500 

Visual Inspection D-1524 

Specific Gravity D-l 298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Liquid Temp "C. 

Pressure 

Lkiuid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE//U4SI (C57.104-1991) 

COMMENTS 

Sub 4-3 

79F6703 

Elect Tech 

12470/480 

JACO 

9/12/2008 

4 

20 

IS 

4 

3 

97 

1571 

4134 

142 

2.84% 

52.3 

8.8 

0.03 

35 

LS.O 

Pass 

0.875 

6.49 

80 

36 

1 

ok 

0 0 2 0 

16.27 

JACO JACO 

8/30/2007 11/9/2006 

7 

19 

18 

6 

2 

186 

1534 

8543 

238 

5.07% 

29.9 

7.4 

0-03 

39 

LS.0 

Pass 

0.882 

6.56 

80 

38 

1 

ok 

0-0-2-0 

8.25 

8 

18 

20 , 

7 

2 

188 

1409 

3566 

243 

4.08% 

39 

7.6 

0.03 

31.9 

L5.0 

Pass 

0.878 

11.17 

53 

25 

0 

ok 

7.49 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/12/2005 

10 

14 

25 

9 

2 

202 

1812 

1454 

262 

3.23% 

40.2 

11.1 

0.023 

32.8 

5 

Pass 

0.882 

13.36 

50 

30 

0 

ok 

8.97 

9/12/2008 

KH 

1609 

NP 

0.33 

176 Rtemp 

no date 

5.1 

JACO 

6/16/2004 

10 

11 

26 

11 

5 

165 

1643 

67 

228 

4.06% 

41.5 

20.3 

0.022 

32.7 

5 

Pass 

0.882 

21.74 

75 

33 

0.7 

ok 

9.96 

JACO 

8/5/2003 

11 

11 

30 

11 

4 

156 

1820 

118 

223 

4.23% 

45.6 

19.8 

0.023 

32 

5 

Pass 

0.889 

20.41 

69 

34 

0.5 

ok 

JACO 

8/12/2002 

12 

13 

32 

13 

5 

146 

1840 

200 

221 

4.53% 

41.8 

22.1 

0.023 

32.8 

5 

Pass 

0.881 

16.30 

80 

43 

1.6 

ok 



TC34 

i. 

1 ,51^ SUBSTATION TECHNICAL I^ESOURCES, INC. 

w 

Customer: 

1 Address: 

1 Phone: 

1 Contect: 

Substation/Site: 

Transformer No.: 

Manufacturer/Date: 

Voitege: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ettiyiene (C2H4) 

Mettiane (CH4) 

Ettiane (C2H6) 

1 Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

1 Total Combustibles 

Total Gas% 

OIL QUALITY 

Dielectric D-1816 

Water In Fluid (ppm) 0-1533 

Add Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color D-1 SOO 

Visual Inspection 0-1524 

Specific Gravity D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Uquid Temp 'C. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose RaUo (C02/C0) 

lEEE/ANSl (C57.104-1991) 

3701 SENaefRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 4-1 

79F9701 

Elect Tech 

12470/480 

JACO 

9/12/2008 

0 

12 

4 

1 

0 

26 

626 

12514 

42 

4.93% 

56.1 

9.7 

0.04 

36 

L6.0 

Pass 

0.88 

9.62 

85 

35 

0 

ok 

6 0 2 0 

24,42 

COMMENTS needs pressure 

JACO JACO 

8/30/20O7 11/11/2006 

0 

22 

2 

1 

0 

34 

461 

12350 

59 

5.54% 

33.5 

10.9 

O.04 

36 

L6.0 

Pass 

0.885 

8.97 

80 

40 

0.25 

Ok 

5-0-2-0 

13.56 

0 

14 

2 

1 

0 

19 

400 

8995 

36 

4.42% 

43.2 

24.4 

0.046 

30.7 

L5.5 

Pass 

0.88 

35.85 

50 

25 

0 

ok 

21.05 

Oate: 

Report by: 

STR Job No; 

Class: 

MVA: 

Gallons; 

PCB's 

% Imp. 

JACO 

10/11/2005 

0 

36 

3 

1 

0 

37 

4S4 

2189 

77 

2.45% 

39.7 

23.2 

0.029 

33.1 

6 

Pass 

0.8825 

23.01 

65 

35 

0 

Ok 

12.27 

9/12/2008 

KH 

1609 

NP 

0.33 

176 

no dafa 

5.1 

JACO 

6/16/2004 

0 

8 

1 

2 

1 

47 

429 

98 

59 

4.00% 

41.5 

18.6 

0.028 

33.2 

6 

Pass 

0.882 

22.38 

75 

30 

0 

ok 

9.13 

rtemp 

JACO 

8/5/2003 

0 

5 

3 

2 

0 

66 

571 

42 

76 

4.04% 

46.7 

29.7 

0.031 

33.5 

6 

Pass 

0.8815 

35.74 

65 

30 

0 

ok 

JACO 

8/12/2002 

0 

9 

2 

2 

0 

57 

463 

56 

70 

3.46% 

42 

26.7 

0.031 

33.5 

6 

Pass 

0.881 

20.42 

80 

42 

0 

Ok 



TCS 5 

^ j ^ SUBSTATION TECHNICAL RESOURCES, INC. 

W 

Customer: 

Address: 

Phone; 

Contect: 

Substetion/Stte: 

Transformer No.: 

Manufacturer/Date: 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ettiyiene (C2H4) 

Mettiane (CH4) 

Ettiane (C2H6) 

Carbon Monoxide (CO) 

Carbon Dioxide |C02) 

Oxygen (02) 

Totel Combustibles 

Total Gas% 

OIL QUALITY 

Dielectric D-1816 

Water in Fluid (ppm) D-1S33 

Acid Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) 0-971 

ASTM Color 0-1500 

Visual Inspection D-1524 

Specific Gravity 0-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

AmbientTemp.'F. 

Winding Temp 'C. 

Liquid Temp "C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE//U4SI (C57.104-1991) 

3701 SE Naet Rd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 4-12 

79Fe7012 

Elect Tech 

12470/480 

JACO 

9/12/2008 

0 

0 

4 

1 

0 

21 

766 

7693 

27 

3.18% 

28.9 

32.4 

0.03 

35 

LS.0 

•Fall 

0.8B2 

33.39 

80 

34 

0 

ok 

2 0 2 0 

36,11 

COMMENTS needs pressure 

JACO JACO 

8/29/2007 11/9/2006 

0 

9 

4 

1 

0 

41 

899 

11199 

51 

5.48% 

36.5 

21.9 

0.03 

37 

L5.0 

Pass 

0.883 

19.40 

80 

38 

0 

ok 

0.0-24 

21.93 

Slight moisture/low dielectric 

0 

6 

5 

1 

0 

37 

874 

8532 

49 

4.96% 

45 

23.8 

0.03 

31.9 

15.0 

Pass 

0.88 

34.97 

50 

25 

0 

ok 

23.62 

Date 

Report by 

STR Job No 

Class 

MVA 

Gallons 

PCB's 

%lmp 

JACO 

10/12/2005 

0 

10 

5 

1 

0 

60 

719 

1203 

76 

2.98% 

38.5 

26.2 

0.023 

32-3 

5.5 

Pass 

0.8835 

25.99 

65 

35 

0 

ok 

11.98 

9/12/2008 

KH 

1609 

NP 

B.33 

176 

no data 

JACO 

5.1 

7/28/2004 

<1 

<1 

<1 

<1 

<1 

<10 

<100 

<100 

* 
* 

40 

8.7 

0.022 

32.3 

5.6 

Pass 

0.882 

4.23 

80 

55 

1.5 

ok 

Rtemp 

JACO 

6/16/2004 

0 

142 

12 

IS 

12 

116 

2117 

74 

297 

4.52% 

39.7 

107 

0.022 

32.2 

5.6 

Pass 

0.8815 

128.76 

75 

30 

0 

low 

18.2S 

JACO 

8/5/2003 

0 

17 

8 

4 

2 

86 

1503 

122 

117 

3.8% 

38 

69.7 

0.023 

32.4 

5.5 

Pass 

0.8825 

61.76 

78 

38 

0 

low 



TC37 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

\ ^ ^ 
3701 SENaefRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contect: 

Substatton/Site: 

Transformer No.: 

Manufacturer/Date: 

Voitege: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4> 

Mettiane (CH4) 

Ettiane (C2H6) 

Carbon Monoxide (CO) 

Cartion Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Totel Gas% 

OIL QUALITY 

Dielectric 0-1816 

Water in Fluid (ppm) 0-1533 

Acid Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

/VSTM Color 0-1500 

Visual Inspection 0-1524 

Specific Gravity 0-1298 

Power Factor @ 25 C 

Power Factor® 100 C 

Relative Saturation 

OPERATING CONDmONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Liquid Temp 'C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers RaUo 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

Cascade General Shipyard 

5555 N Channel Bhrd. PDX 

503-247-1667 

Ken Swingle 

Sub 4-6 

79F6706 

Elect Tech 

12470/460 

JACO 

9/12/2008 

0 

31 

6 

5 

3 

204 

3015 

561 

249 

4.59% 

63.3 

12.5 

0.04 

31 

L6.0 

Pass 

0.88 

11.08 

75 

38 

0.75 

ok 

0 0 1 0 

14.79 

JACO 

8/29/2007 

0 

27 

2 

4 

1 

212 

1831 

4145 

246 

5.79% 

36.5 

11.4 

0.04 

36.1 

LS.5 

Pass 

0.883 

9.38 

80 

40 

1 

ok 

0-0-1-0 

8.64 

JACO 

11/9/2006 

0 

21 

2 

4 

1 

160 

1422 

730 

188 

3.93% 

45.2 

11.6 

0.041 

31.7 

L6.0 

Pass 

0.875 

19.28 

55 

22 

0 

Ok 

8.89 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

10/11/2005 

1 

21 

2 

3 

1 

128 

1688 

220 

156 

4.9% 

40 

19.8 

0.023 

32.2 

L6.0 

Pass 

0.883 

19.64 

65 

35 

1.5 

Ok 

12.41 

9/12/2008 

KH 

1609 

NP 

0.33 

176 

5.1 

JACO 

6/16/2004 

0 

11 

2 

9 

11 

109 

2123 

155 

142 

6.36% 

43 

26.2 

0.025 

27.4 

5.5 

Pass 

0.881 

31.53 

70 

30 

2.5 

low 

19.48 

rtemp 

JACO 

8/5/2003 

1 

7 

2 

5 

4 

71 

1821 

71 

90 

4.9% 

38.5 

25.6 

0.025 

34.1 

5.5 

Pass 

0.884 

30.81 

70 

30 

2.5 

low 

JACO 

8/12/2002 

0 

8 

1 

6 

6 

103 

1711 

194 

124 

4.5% 

36.5 

27.3 

0.023 

34.4 

5.5 

Pass 

0.882 

20.88 

80 

42 

3.5 

low 



TC38 

^ j ^ SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SE Naef Rd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard 

Address: SSSS N Channel Bhrd. PDX 

Phone: 503-247-1667 

Contect: Ken Swingle 

Substation/Site: Sub 4-9 

Transformer No.: 79F6709 

Manufacturer/Date: Elect Tech 

Voitege: 12470/460 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

9/17/2008 

KH 

1609 

NP 

0.33 

176 

5.1 

rtemp 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4) 

Methane (CH4) 

Ethane |C2H6) 

Carbon Monoxide (CO) 

Cartion Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Totel Gas% 

JACO 

9/17/2008 

0 

S 

4 

3 

3 

61 

1917 

788 

77 

2.30% 

JACO 

8/29/2007 

0 

14 

3 

5 

3 

146 

17B7 

5079 

171 

5.31% 

JACO 

11/9/2006 

0 

75 

3 

6 

3 

134 

1603 

1876 

221 

4.12% 

JACO 

10/11/2005 

0 

40 

3 

5 

3 

119 

1613 

18 

170 

2.53% 

JACO 

6/16/2004 

0 

9 

3 

10 

7 

116 

1903 

52 

145 

4.40% 

JACO 

8/5/2003 

0 

20 

3 

11 

8 

145 

2281 

59 

187 

4.4% 

JACO 

8/12/2002 

0 

13 

3 

11 

7 

149 

2358 

119 

183 

4.3% 

OIL QUALITY 

Dielectric 0-1816 

Water in Fluid (ppm) D-1533 

Acid Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color D-1500 

Visual Inspection D-1524 

Specific Gravity 0-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

41.7 

10.8 

0.04 

36 

5.5 

Pass 

0.883 

9.57 

43.1 

7.4 

0.03 

40 

L6.0 

Pass 

0.883 

6.09 

46.1 

9.3 

0.041 

31.9 

L6.0 

Pass 

0.88 

11.19 

37.4 

14 

0.021 

36.9 

L6.0 

Pass 

0.882 

13.89 

37.7 

16.9 

0.022 

37.1 

5.5 

0.882 

20.34 

41.7 

21.5 

0.023 

37 

5.5 

Pass 

0.882 

20.54 

40.8 

22.7 

0.023 

37 

5.5 

Pass 

0.881 

13.07 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Liquid Temp °C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

76 

38 

0 

ok 

01 10 

31.25 

80 

40 

0 

ok 

0-0-1-0 

12.24 

55 

30 

0 

low 

11.96 

65 

36 

0 

ok 

13.54 

75 

30 

0 

ok 

16.41 

60 

36 

0 

Low 

15.73 

80 

50 

0 

ok 

COMMENTS needs pressure 



TCS 9 

1 ^ T ^ SUBSTATION TECHNICAL RESOURCFS, INC. 

W 3701 SENaefRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

1 Customer . Cascade General Sh ipyard 

Address : 

1 Phone: 

1 Contact : 

1 SubstaUon/Site: 

1 Transformer No.: 

1 Manufacturer/Date: 

1 Voi tege: 

Lab Used 

DISSOLVED GASES PPM 

Acety lene (C2H2) 

Hydrogen (H2) 

EUiylene (C2H4) 

Methane (CH4) 

Ett iane (C2H6) 

Carbon Monoxide (CO) 

Carbon Diox ide (C02) 

1 Oxygen (02) 

j Tota l Combust ib les 

Total Gas% 

OIL QUALITY 

Dielectr ic D-1816 

Water in F lu id (ppm) 0-1533 

Ac id Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Cotor D-1500 

Visual Inspect ion D-1524 

Speci f ic Gravtty D-1298 

Power Factor @ 25 C 

1 Power F a c t o r ® 100 C 

Relat ive Saturat ion 

OPERATING CONDITIONS 

A m b i e n t T e m p . "F. 

W i n d i n g Temp "C. 

L iqu id Temp 'C . 

Pressure 

L iqu id Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cel lu lose Rat to (C02/CO) 

lEEE/ANSl (C57.104-1991) 

SSSS N Channel Bhrd. PDX 

503-247-1667 

Ken Swingle 

Sub 4-10 

79F67010 

E l e c t Tech 

12470/460 

JACO 

9/12«008 

0 

16 

2 

2 

1 

63 

711 

548 

85 

2.37% 

34.6 

5.1 

0.02 

36 

LS.0 

Pass 

0.881 

4.52 

75 

38 

0.1 

Ok 

0 0 1 0 

11.28 

COMMENTS low pressure 

JACO JACO 

8/29/2007 11/9/2006 

0 

32 

2 

2 

1 

102 

803 

1060 

139 

4.17% 

34.9 

4.2 

0.03 

40 

L5.0 

Pass 

0.884 

4.50 

80 

33 

0 

ok, 

5-0-1-0 

7.87 

0 

34 

1 

2 

1 

79 

653 

474 

117 

3.65% 

46 

8.7 

0.022 

34.4 

L4.5 

Pass 

0.88 

12.78 

56 

25 

0 

Ok 

8.27 

Date: 

Report by : 

STR Job No: 

Ctass: 

MVA: 

Gal lons: 

PCB's 

% Imp. 

JACO 

10/11/2005 

0 

10 

1 

2 

1 

38 

287 

73 

52 

2.22% 

355 

21.5 

0.021 

35.4 

LS.0 

Pass 

0.882 

38.84 

65 

20 

-1 

ok 

7.55 

9/12/2008 

KH 

1609 

NP 

0.33 

176 

5-1 

JACO 

7/28/2004 

<1 

<;i 

<1 

<1 

<1 

<10 

•«100 

<100 

» 
# 

40.9 

4 

0.025 

35 

LS.0 

Pass 

0.8815 

1.94 

80 

55 

1.5 

ok 

rtemp 

JACO 

6/16/2004 

0 

382 

3 

9 

6 

113 

1312 

68 

513 

4.77% 

42.8 

68.6 

0.02 

35.1 

L5.0 

Pass 

0.881 

68.05 

75 

35 

0 

tow 

11.61 

JACO 

8/5/2003 

0 

23 

3 

9 

5 

118 

1152 

91 

158 

5.04% 

34.3 

11.6 

0.02 

34 

L5.0 

Pass 

0.881 

9.54 

78 

40 

0.1 

Ok 



TC40 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

\t/ 
3701 SE Naef Rd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RE^JLTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: S03-247-1667 

Contact: Ken Swingle 

Substation/Site: Sub 4-8 

Transformer No.: 79F6708 

Manufacturer/Date: Elect Tech 

Voitege: 12470/460 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

9/12/2008 

KH 

1609 

NP 

0.33 

176 

S.I 

rtemp 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

EUiylene (C2H4) 

Methane (CH4) 

Ethane (C2H6) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Totel Gas% 

JACO 

9/12/2008 

8 

16 

240 

33 

54 

119 

1544 

187 

471 

2.64% 

JACO 

8/29/2007 

7 

20 

240 

44 

33 

169 

1130 

85 

613 

3.67% 

JACO 

11/8/2006 

7 

41 

252 

46 

33 

169 

1113 

33 

538 

3.32% 

JACO 

10/11/2005 

11 

54 

366 

61 

49 

203 

1764 

15 

744 

3.41% 

JACO 

6/16/2004 

12 

497 

385 

68 

43 

187 

1925 

136 

1192 

5.00% 

JACO 

8/5/20O3 

10 

44 

365 

61 

39 

177 

1875 

71 

696 

4.7% 

JACO 

8/12/2002 

12 

34 

385 

66 

45 

183 

18S2 

178 

726 

6.1% 

OIL QUALITY 

Dielectric 0-1816 

Water in Fluid (ppm) 0-1533 

A d d Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color 0-1500 

Visual Inspection 0-1524 

Specific Gravity 0-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

48.7 

4.5 

0.04 

37 

L2.S 

0.883 

3.70 

35.1 

5.2 

0.03 

37 

L2.5 

Pass 

0.S82 

4.28 

39.7 

15.1 

0.035 

34.4 

L2.5 

Fail 

0.88 

22.19 

33 

20.9 

0.031 

35 

L2.0 

Pass 

0.8835 

20.73 

32.9 

36 

0.031 

35.1 

L2.0 

Pass 

0.881 

38.55 

34.3 

20.9 

0.031 

34.7 

L2.0 

0.881 

26.16 

36 

29.7 

0.028 

35.5 

2.5 

Pass 

0.882 

20.39 

OPERATING CONDITIONS 

Ambient Temp. °F. 

Winding Temp °C. 

Liquid Temp 'C. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers RaUo 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

85 

40 

0 

ok 

1 1 2 0 

12.96 

80 

40 

0 

ok 

1-0-2.0 

4.20 

S3 

25 

-0.2 

ok 

7.00 

65 

35 

0 

ok 

8.69 

75 

33 

0 

ok 

10.29 

70 

30 

0 

ok 

80 

45 

1.S 

Ok 

COMMENTS needs pressure 



TC47 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

\t/ 
3701 SE Naef Rd. 

Milwaukie, Oregon 

(503)654-7231 

OIL /ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Cascade General Shipyard 

SSSS N Channel Blvd. PDX 

503-247-1667 

Contect Ken Swingle 

SubstaUon/Site: 

Transformer No.: 

Manufacturer/Date: 

Voitege: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ettiyiene (C2H4) 

Methane (CH4) 

Ethane (C2H6) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Totel 6as% 

OIL QUAUTY 

Dielectric 0-1816 

Water in Fluid (ppm) 0-1533 

Acid Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color D-1500 

Visual Inspection D-1524 

Specific Gravity 0-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. °F. 

Winding Temp 'C. 

Liquid Temp "C. 

Pressure 

Liquid Level 

Dry Dock 

771382 

United Power 

NP 

JACO 

9/17/2008 

18 

56 

22 

26 

10 

732 

SI 02 

896 

864 

6.42% 

58.7 

11.9 

0.02 

49 

LO.S 

Pass 

0.8735 

5.98 

85 

54 

0 

Ok 

JACO 

8/30/2007 

21 

53 

11 

26 

6 

788 

2784 

3132 

905 

7.06% 

43 

10.8 

0.01 

48 

L0.5 

Pass 

0.879 

7.41 

85 

45 

0.5 

ok 

JACO 

11/6/2006 

20 

27 

9 

22 

5 

536 

2387 

3066 

619 

5.57% 

53.3 

6.8 

0.003 

47.S 

L0.5 

Pass 

0.875 

4.67 

64 

45 

0 

ok 

Date: 

Report by; 

STR Job No: 

Class: 

MVA-

Gallons: 

PCB's 

% Imp. 

JACO 

10/18/2005 

22 

40 

9 

22 

5 

607 

2933 

568 

705 

4.19% 

50.2 

9.7 

0.005 

46.9 

L0.5 

Pass 

0.878 

7.98 

65 

40 

0 

ok 

9/17/2008 

KH 

1609 

NP 

1 

310 

cert-non 

JACO 

6/16/2004 

23 

39 

9 

23 

4 

557 

3173 

903 

655 

6.07% 

53.5 

7.4 

0.006 

51.5 

L0.5 

Pass 

0.8765 

6.09 

75 

40 

0 

ok 

JACO 

8/5/2003 

23 

34 

8 

21 

4 

509 

3489 

4328 

599 

6.20% 

51.4 

13.1 

0.003 

44.4 

L0.S 

Pass 

0.8775 

8.99 

70 

45 

0.25 

ok 

JACO 

8/12/2002 

25 

36 

8 

21 

4 

473 

3652 

4645 

567 

6.59% 

46.9 

20.5 

0.003 

45.9 

0.5 

Pass 

0.8785 

10.30 

80 

54 

0 

ok 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEBANSl (C57.104-1991) 

0 0 1 1 

6.97 

0-0-1-1 

3.53 

0-0-1-1 

4.45 

0-0-1-1 

4.83 

0-0-1-1 

5.70 

0-0-1-1 

6.85 

COMMENTS needs pressure 



TC48 

^ T ^ SUBSTATION TECHNICAL RESOUFICES, INC. 

w sroiSENaeTRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade Oeneral Shipyard 

Address: 

Phone: 

! Contact: 

Substation/Site: 

Transformer No.: 

Manutecturer/Date: 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ettiyiene (C2H4) 

Methane (CH4) 

EUiana (C2H6) 

Carbon Monoxide (CO) 

Cartion Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Totel Gas% 

OIL QUALrrY 

Dielectric O-l 816 

Water In Fluid (ppm) D-1533 

Acid Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) 0-971 

ASTM Cotor 0-1500 

Visual Inspection 0-1524 

Specific Gravity 0-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. °F. 

Winding Temp 'C. 

Liquid Temp 'C. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

5556 N Channel Blvd. PDX 

603-247-1667 

Ken Swingle 

C.U.S. 

SBV567601 

West 

12470«40 

JACO 

9/12/2008 

0 

6 

27 

13 

5 

417 

3S37 

972 

469 

7.34% 

44.7 

2.3 

0.03 

38 

L2.0 

Pass 

0.871 

1.89 

85 

40 

4 

ok 

1 0 2 0 

8.47 

JACO 

8/30/2007 

0 

9 

17 

12 

2 

552 

2970 

2040 

592 

10.85% 

36 

1.1 

0.03 

38 

L2.0 

Pass 

0.875 

1.83 

80 

22 

4 

ok 

1-0-2-0 

5.38 

JACO 

11/8/2006 

0 

7 

17 

12 

2 

473 

3039 

3136 

511 

10.57% 

44.1 

2.3 

0.D16 

32.2 

L2.0 

Pass 

0.872 

6.42 

SO 

10 

2.5 

ok 

1-0-2-0 

6.42 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/18/2005 

0 

14 

17 

11 

2 

487 

3159 

148 

531 

6.5% 

45.6 

4.5 

0.021 

38.8 

L2.0 

Pass 

0.874 

6.61 

65 

25 

3 

ok 

0-0-2-0 

6.49 

9/12/2008 

KH 

1609 

NP 

1.5 

259 

cert-non 

JACO 

5.5 

6/19/2004 

0 

11 

18 

12 

2 

481 

3467 

141 

524 

9.25% 

43.7 

6 

0.022 

38.9 

L2.0 

Pass 

0.871 

13.42 

75 

15 

3.5 

tow 

1-0-2-0 

7.21 

JACO 

8/5/2003 

0 

8 

18 

10 

2 

326 

2764 

266 

364 

5.72% 

50.4 

8.5 

0.014 

36.1 

1.5 

Pass 

0.872 

9.48 

70 

32 

4.5 

ok 

1-0-2-0 

8.48 

JACO 

8/12/2002 

0 

a 

17 

10 

1 

381 

3077 

613 

417 

7.4% 

43.2 

7.4 

0.017 

35.9 

1.5 

Pass 

0.8725 

5.08 

80 

45 

5 

ok 



TC49 

^ j ^ SUBSTATION TECHNICAL RESOURCES, INC. 

S3I[/ 
3701 SENaefRd, 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ettiyiene (C2H4) 

Methane (CH4) 

Ethane (C2H6) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Total Gas% 

OIL QUALITY 

Dielectric 0-1816 

Water in Fluid (ppm) 0-1533 

Acid Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color 0-1500 

Visual Inspection 0-1524 

Specif to Gravity 0-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Liquid Temp 'C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (CS7.104-1991) 

COMMENTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle ' 

C.U.S. 

SBVS67602 

West. 

12470/240 

JACO 

9/12/2008 

0 

12 

42 

7 

4 

525 

5634 

5503 

591 

6.00% 

S9.6 

1.1 

0.03 

3S 

L2.0 

Pass 

0.874 

0.84 

85 

42 

0.78 

Ok 

0 0 2 0 

10.73 

JACO 

8/30/2007 

0 

10 

29 

9 

2 

740 

3041 

6402 

790 

7.45% 

40.2 

1.7 

0.03 

34 

L2.0 

Pass 

0.872 

1.40 

80 

40 

O.S 

Ok 

0-0-2-0 

4.11 

JACO 

11/8/2006 

0 

9 

31 

9 

2 

667 

3112 

4299 

718 

6.97% 

4.44 

5.7 

0.03 

33.6 

L2.0 

Pass 

0.875 

6.86 

50 

30 

43.5 

ok 

1-0-2-0 

4.67 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

10/18/2005 

0 

10 

26 

8 

2 

589 

3166 

911 

635 

4.00% 

44.6 

4.5 

0.018 

35.3 

L2.0 

Pass 

0.8735 

4.46 

65 

35 

0 

ok 

0-0-2-0 

5.38 

9/12/2008 

KH 

1609 

NP 

1.5 

259 

cert-non 

5.47 

JACO 

6/16/2004 

0 

11 

31 

10 

2 

678 

3955 

2349 

732 

6.81% 

47.6 

0.6 

0.23 

38.3 

L2.0 

Pass 

0.8715 

0.69 

75 

31 

0 

ok 

0-0-2-0 

5,83 

JACO 

8/5/2003 

0 

11 

33 

10 

2 

678 

4472 

3730 

734 

6.93% 

52.3 

7.4 

0.011 

34.4 

1.5 

Pass 

0.872 

6.09 

70 

40 

0 

Ok 

0-O-24) 

6.60 

JACO 

8/12/2002 

0 

9 

28 

9 

1 

555 

4150 

4461 

602 

6.4% 

43.6 

83 

0.014 

34.3 

15 

Pass 

0.8725 

5.84 

80 

45 

1 

Ok 



TC50 

L 

^ T ^ SUBSTATION TECHNICAL RESOURCES, ti^ia 

w 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer/Date: 

Voitege: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ettiyiene (C2H4) 

Mettiane (CH4) 

Ethane (C2H6) 

Carbon Monoxide (CO) 

Cartion Dioxide (C02) 

Oxygen (02) 

Totel Combustibles 

Total Gas% 

OIL QUALITY 

Dielectric D-1816 

Water in Fluid (ppm) D-1533 

Acid Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color D-1500 

Visual Inspection 0-1524 

Specific Gravity 0-1298 

Power Factor (g 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Liquid Temp *C. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratto (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

3701 SE Naef Rd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TFST RESULTS 

Cascade General Shipyard 

5555 N Channel Btvd. PDX 

S03-247-1667 

Ken Swingle 

C.U.S. 

SBV567604 

West 

12470/240 

JACO 

9/12/2008 

0 

6 

30 

10 

4 

444 

3372 

1254 

493 

6.14% 

44.2 

6.3 

0.03 

35 

L2.0 

Pass 

0.872 

4.82 

BS 

42 

2 

Ok 

1 0 2 0 

7.60 

JACO JACO 

8/30/2007 11/8/2006 

0 

8 

21 

10 

2 

599 

2594 

1580 

640 

8.25% 

38.2 

3.4 

0.03 

38 

L2.0 

Pass 

0.871 

3.01 

80 

38 

2 

Ok 

1-0-2-0 

4.33 

0 

8 

23 

10 

2 

549 

2731 

1894 

592 

8.21% 

41 

2.8 

0.019 

32.9 

L2.0 

Pass 

0.873 

3.37 

50 

30 

1.2 

ok 

1-0-2-0 

4.97 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/11/2005 

0 

12 

25 

11 

2 

566 

3145 

229 

616 

5.47% 

42.6 

9.7 

0.021 

39.7 

L2.0 

Pass 

0.875 

11.87 

65 

30 

2 

Ok 

0-0-2-0 

5.56 

9/12/2008 

KH 

1609 

NP 

1.5 

259 

cert-non 

5.47 

JACO 

6/15/2004 

0 

13 

25 

12 

2 

616 

3647 

247 

668 

8.64% 

40.9 

11.9 

0.022 

38.2 

L2.0 

Pass 

0.871 

14.32 

75 

30 

2 

Ok 

0-0-2-0 

5,92 

JACO 

8/5/2003 

0 

8 

26 

11 

2 

477 

3274 

572 

524 

6.24% 

45.9 

9.1 

0.02 

44 

L1.5 

Pass 

0.871 

7.77 

70 

39 

3 

Ok 

1-0-2-0 

6.86 

JACO 

8/12/2002 

0 

10 

21 

10 

2 

559 

3659 

540 

602 

7.4% 

44.6 

5.1 

0.023 

44.6 

1.5 

Pass 

0.8725 

3.50 

80 

45 

4.2 

ok 



TC51 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

\ Ik / 
3701 SE Naef Rd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: 

/Vddress: 

Phone: 

Contect: 

Substetion/Stte: 

Transformer No.: 

Manufacturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Etiiyiene (C2H4) 

Methane [CH4) 

Ethane (C2H6) 

Carbon Monoxide (CO) 

Cartion Dtoxide (C02) 

Oxygen (02) 

Totel Combustibles 

Total Gas% 

OIL QUALITY 

Dielectric 0-1816 

Water In Fluid (ppm) D-1533 

Acid Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color 0-1500 

Visual Inspection D-1524 

Specific Gravity D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Liquid Temp 'C. 

Pressure 

Liquid Level 

Cascade General Shipyard 

5555 N Channel Btvd. PDX 

503-247-1667 

Ken Swingle 

C.U.S. 

SBVS67603 

West. 

12470/240 

JACO 

9/12/2008 

0 

2 

28 

9 

4 

44S 

3464 

106S 

488 

5.98% 

61.4 

2.8 

0.03 

37 

L2.0 

Pass 

0.872 

2.30 

85 

40 

4.S 

ok 

JACO 

8/30/2007 

0 

13 

19 

11 

2 

773 

3127 

1691 

818 

10.65% 

42.3 

2.3 

0.02 

35 

L2.0 

Pass 

0.872 

3.00 

80 

28 

4 

Ok 

JACO 

11/8/2006 

0 

9 

21 

11 

2 

661 

3403 

3853 

704 

10.90% 

44.8 

3 4 

0.024 

35.4 

L2.0 

Pass 

0.875 

5.00 

65 

25 

4 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% imp. 

JACO 

10/18/2005 

0 

12 

21 

11 

2 

681 

3500 

164 

727 

6.47% 

46.5 

3.4 

0.023 

39.3 

L2.0 

Pass 

0.8735 

5.00 

65 

25 

4 

9/12/2008 

KH 

1609 

cert-

JACO 

NP 

1.5 

259 

non 

5.51 

6/16/2004 

0 

13 

21 

11 

2 

685 

3864 

206 

732 

9.53% 

43 

2.3 

0.031 

39.4 

L2.0 

Pass 

0.871 

5.14 

75 

15 

4 

low 

JACO 

8/S/2003 

0 

8 

22 

•"o 
2 

486 

3221 

501 

528 

6.15% 

46.6 

8 

0.02 

35.8 

L1.5 

Pass 

0.871 

9.26 

70 

31 

4.5 

ok 

JACO 

8/12/2002 

0 

11 

24 

11 

2 

542 

3609 

S56 

590 

7.30% 

49.4 

5.7 

0.023 

35.7 

1.5 

Pass 

0.8732 

4.36 

80 

42 

5.2 

ok 

C; 

GAS DIAGNOSTICS 

Rogers Ratio 2 0 2 0 

Cellulose Ratio (C02/CO) 7,78 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

0-0-2-0 

4.05 

1-0-2-0 

5.15 

0-0-2-0 

5.14 

0-0-2-0 

5.64 

1-0-2-0 

6.63 



TC52 

I; 

1 ^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

W 

Customer: 

Address: 

Phone: 

Contact: 

SubstaUon/Site: 

1 Transformer No.: 

Manufacturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ettiyiene (C2H4) 

Methane (CH4) 

Ethane (C2H6) 

Carbon Monoxide (CO) 

Cartion Dtoxide (C02) 

Oxygen (02) 

Total Combustibles 

Total Gas% 

OIL QUALITY 

Dielectric D-1816 

Water In Fluid (ppm) D-1533 

Acid Number (mg KOH/g) D-974 

Intertacial Tens.(dynes/cm) 0-971 

ASTM Color D-1500 

Visual Inspection 0-1524 

Specific Gravity 0-1298 

Power Factor @ 25 C 

Power Factor® 100 C 

1 Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Liquid Temp 'C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

3701 SENaefRd. 

MHwaukle, Oregon 

(603)654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel B lvd. PDX 

503-247-1667 

Ken Swingle 

C.U.S. 

PAT716001 

W e s t 

12470/460 

JACO 

9/12/2008 

0 

8 

15 

14 

12 

375 

3224 

423 

424 

5.79% 

61.2 

4 

0.04 

34 

L2.0 

Pass 

0.873 

4.45 

85 

32 

2 

ok 

1 0 1 0 

8.S9 

JACO 

8/30/2007 

0 

11 

11 

15 

9 

553 

2S84 

515 

599 

8.30% 

36.7 

1.1 

0.03 

34 

L2.0 

Pass 

0.873 

1.62 

80 

25 

2 

ok 

1-0-1-0 

4.67 

JACO 

1/8/2006 

0 

' 7 

10 

13 

8 

405 

2066 

78 

443 

S.71% 

42.4 

3.4 

0.027 

33 

L2.0 

Pass 

0.87S 

9.49 

SO 

10 

1 

Ok 

1-0-1-0 

5.10 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gal lons: 

PCB's 

% Imp. 

JACO 

10/18/2005 

0 

13 

11 

13 

6 

495 

2867 

29 

538 

5.32% 

48.3 

6.8 

0.026 

38.9 

L2.0 

Pass 

0.875 

9.99 

65 

25 

2 

ok 

1-0-1-0 

5.79 

9/12/2008 

KH 

1609 

NP 

1 

224 

cert -non 

5.81 

JACO 

6/19/2004 

0 

18 

15 

15 

5 

579 

3672 

ISO 

632 

8.98% 

45.6 

2 

0.037 

38.6 

L2.0 

Pass 

0.872 

447 

75 

16 

2.8 

ok 

1-0-2-0 

6.34 

JACO 

8/5/2003 

0 

10 

16 

12 

4 

448 

3185 

158 

490 

6.39% 

50.2 

2.8 

0.02 

34.5 

L1.5 

Pass 

0.872 

4.85 

70 

21 

3 

ok 

1-0-2-0 

7.11 

JACO 

8/12«002 

0 

IS 

15 

11 

2 

488 

3315 

182 

5 3 1 ' 

7.30% 

45.6 

6.8 

0.023 

34.3 

1.5 

Pass 

0.8725 

6.49 

80 

36 

4 1 
ok 



TC53 

1 5T«. SUBSTATION TECHNICAI. RESOURCES, INC. 

w 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

1 Transformer No.: 

Manufacturer/Date: 

Voitege: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

EUiylene (C2H4) 

Mettiane (CH4) 

Ethane (C2H6) 

Cariion Monoxide (CO) 

Cartion Dioxide (C02) 

Oxygen (02) 

Totel Combustibles 

Total Gas% 

OIL QUAUTY 

Dielectric D-1816 

Water in Fluid (ppm) D-1533 

Acid Number (mg KOH/g) D-974 

1 Interfacial Tens.(dynes/cm) D-971 

ASTM Color D-1500 

Visual Inspection D-1524 

Specifto Gravity 0-1298 

Power Factor ® 25 C 

Power Factor® 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp "C. 

Liquid Temp "C. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

3701 SE Naef Rd. 

Mliwaukle, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

SSSS N Channel Blvd. PDX 

603-247-1667 

Ken Swingte 

Sub 4-7 

79F670.71 

Elect Tech. 

12470/480 

JACO 

9/12/2008 

0 

13 

1 

1 

1 

27 

472 

4900 

42 

2.97% 

40 

30.1 

0.03 

33 

L6.0 

•Fall 

0.88 

28.7S 

66 

36 

0 

Ok 

SOOO 

17.S7 

COMMENTS needs pressure 

slight moisture-

JACO JACO 

8/29/2007 11/8/2006 

0 

14 

0 

1 

0 

319 

33 

4618 

46 

3.64% 

33.8 

23.4 

0.04 

36 

L6.0 

Pass 

0.883 

20.73 

80 

38 

0 

Ok 

6-0-2-2 

0.10 

parttoules in oil 

0 

35 

0 

1 

0 

496 

19 

9747 

55 

4.84% 

36.7 

66.3 

0.038 

31.3 

L6.0 

Pass 

0.88 

79.79 

50 

30 

0 

Ok 

0.26 

-

Date: 

Report by; 

STR Job No: 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

10/12K00S 

0 

14 

0 

1 

0 

393 

31 

2215 

46 

2.88% 

42 

20.9 

0.023 

34.5 

L5.5 

Pass 

0.B84 

20.73 

50 

35 

0 

Low 

0,13 

9/12/2008 

KH 

1609 

NP 

0.33 

176 

5.1 

JACO 

6/16/2004 

0 

22 

0 

5 

6 

395 

37 

56 

70 

3.05% 

47.5 

33.1 

0.022 

34.6 

L5.5 

Pass 

0.882 

39.83 

75 

30 

0 

Low 

0.11 

rtemp 

JACO 

8/5/2003 

0 

23 

1 

5 

5 

492 

54 

59 

88 

3.30% 

42.7 

29.7 

0.023 

34.7 

5.5 

Pass 

0.882 

28.37 

79 

36 

0 

JACO 

8/12^002 

0 

31 

1 

4 

3 

605 

62 

81 

101 

3.80% 

41.8 

36.6 

0.023 

34.9 

5.5 

Pass 

0.883 

30.11 

90 

40 

0 



TCS 4 

1 ^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

W 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4) 

Methane (CH4) 

Ethane (C2H8) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Totel Combustibles 

Total Gas% 

OIL QUALITY 

Dielectr ic D-1816 

Water in Fluid (ppm) D-1533 

Acid Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color D-1 SOO 

Visual Inspection D-1524 

Specific Gravity D-1298 

Power Factor ® 25 C 

Power Factol- @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Uquid Temp "C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

3701 SENaefRd 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

SSSS N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 4 

P008188 

GE 

12470/480 

JACO 

9/16/2008 

0 

32 

0 

28 

4 

860 

3601 

3669 

924 

11.03% 

52.9 

3.7 

0.02 

0 

Pass 

0.965 

2.28 

85 

48 

npg 

ok 

OOOO 

4.19 

JACO 

8/30/2007 

0 

44 

1 

30 

3 

1006 

3479 

4120 

1084 

12.71% 

45 

6.3 

O.Ol 

0 

Pass 

0.972 

$.18 

85 

40 

npg 

ok 

0-0-0-0 

4.23 

JACO 

11/6/2006 

0 

40 

1 

29 

3 

921 

3292 

2360 

994 

11.15% 

47.3 

5.2 

0.003 

0 

Pass 

0.97 

S.I 6 

65 

3S 

0 

ok 

044-0 

3.57 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/18/2005 

0 

57 

1 

29 

3 

932 

3944 

932 

1022 

8.41% 

45.4 

7.8 

0.005 

0 

Pass 

0.965 

6.42 

65 

40 

0 

ok 

0-04-0 

4.23 

9/16/2008 

KH 

1609 

NP 

1.5 

295 

JACO 

6/19/2004 

0 

S3 

1 

31 

2 

886 

4163 

2264 

973 

10.63% 

46.8 

8.3 

0.006 

0 

Pass 

0.963 

6.83 

75 

40 

0 

Ok 

0-0-0-0 

4,69 

silicone 

JACO 

8/5/2003 

0 

52 

1 

30 

2 

852 

4339 

2510 

937 

10.57% 

38.7 

15.1 

0.003 

0 

Pass 

0.972 

11.56 

80 

42 

0 

high 

0-0-0-0 

5.09 

JACO 

8/12/2002 

0 

56 

1 

30 

2 

879 

4254 

1409 

968 

10.54% 

50.4 

13.4 

0.006 

43.7 

0 

Pass 1 
0.9618 

9.20 

80 

45 

0 

high 



TC55 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SE Naef Rd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TFST RESULTS 

Customer: Cascade General Shipyard 

Address: 

Phone; 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer/Date: 

Voitege: 

Lab Used 

DISSOLVED GASES PPM 

Acetytene |C2H2) 

Hydrogen (H2) 

Etiiyiene (C2H4) 

Mettiane (CH4) 

Ethane (C2H6) 

Carbon Monoxide (CO) 

Cartion Dioxide (C02) 

Oxygen |02) 

Total Combustibles 

Total Gas% 

OIL QUALITY 

Dtotectric 0-1816 

Water in Fluid (ppm) 0-1533 

Acid Number (mg KOH/g) 0-974 

irrterfacial Tens.(dynes/cm) D-971 

ASTM Color D-1 SOO 

Visual Inspection 0-1524 

Specific Gravtty 0-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Liquid Temp 'C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (C02/C0) 

IEEE/ANSI (CS7.104-1991) 

COMMENTS 

SSSS N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 6 

836002311 

RTE 

12470/460 

JACO 

9/16/2008 

0 

2 

3 

S 

4 

157 

1477 

213 

171 

2.25% 

S3.2 

11.9 

0.02 

39 

L3.0 

Pass 

0.87 

7.88 

85 

46 

0 

Ok 

1 0 0 0 

9.43 

JACO JACO 

8/30ra007 11/17/2006 

0 

s 
2 

9 

6 

322 

1419 

238 

344 

4.51% 

36.4 

7.4 

0.02 

43 

L3.0 

Pass 

0.875 

6.09 

85 

40 

0 

OK 

1.0.0-0 

4.41 

0 

4 

2 

9 

6 

338 

1443 

164 

369 

4.17% 

41.9 

14.5 

0.011 

35.3 

3 

Pass 

0.873 

14.38 

45 

35 

0 

OK 

4.27 

Oate: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/18/2005 

0 

8 

3 

9 

6 

331 

1700 

21 

357 

3.22% 

42 

19.2 

0.021 

34.6 

3 

Pass 

0.8745 

13.18 

65 

45 

0 

OK 

5.14 

9/16/2008 

KH 

1609 

NP 

1 

392 

no date 

5.6 

JACO 

6/16/2004 

0 

7 

2 

10 

6 

314 

1972 

97 

339 

4.30% 

48.3 

27.9 

0.022 

34.8 

3 

Pass 

0.873 

27.68 

75 

35 

0 

OK 

6.28 

rtemp 

JACO 

8/5/2003 

0 

7 

3 

11 

6 

383 

2269 

78 

410 

4.98% 

43.7 

29.1 

0.02 

37.7 

3 

Pass 

0.8715 

19.28 

70 

46 

0 

OK 

JACO 

8/12/2002 

0 

9 

3 

12 

6 

394 

2522 

64 

424 

5.02% 

34.9 

15.1 

0.02 

40.5 

3 

Pass 

0.873 

8.70 

80 

50 

0 

OK 



TC56 

^ j ^ SUBSTATION TECHNICAL RESOURCES, INC. 

\f/ 
3701 SE Naef Rd. 

Milwaukie, Oregon 

(503) 664-7231 

OIL y ^ A L Y S I S TEST RESULTS 

Customer: 

Address: 

Phone: 

Contact: 

Substatton/Stte: 

Transformer No.: 

Manufacturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ettiyiene (C2H4) 

Mettiane (CH4) 

Etiiane (C2H6) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Totel Combustibles 

Total Gas% 

OIL QUALfFY 

Dielectric D-1816 

Water In Fluid (ppm) 0-1533 

Acid Number (mg KOH/g) 0-974 

Interfacial Tens.(dynes/cm) 0-971 

ASTM Cotor 0-1500 

Visual Inspection 0-1524 

Specifto Gravity D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Uquid Temp 'C. 

Pressure 

Liquid Levei 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEB/^NSI (C57.104-1991) 

COMMENTS 

Cascade Gene ral Shipyard 

SSSS N Channel Blvd. PDX 

S03-247-1667 

Ken Swingle 

Sub 6 

836002464 

RTE 

12470/480 

JACO 

9/16/2008 

0 

0 

4 

6 

4 

170 

1209 

216 

183 

2.56% 

60.6 

11.4 

0.02 

41 

L3.0 

Pass 

0.87 

9.38 

es 

40 

npg 

ok 

2 0 1 0 

7.12 

JACO 

8/30/2007 

0 

4 

3 

10 

3 

353 

1394 

1210 

373 

S.2S% 

36.3 

17.8 

0.03 

42 

L3.5 

Pass 

0.878 

14.48 

86 

40 

npg 

ok 

14-1-0 

3.95 

JACO 

11/17/2006 

0 

4 

4 

12 

4 

356 

1361 

207 

380 

4.45% 

48.4 

12.8 

0.016 

35.8 

L3.0 

Pass 

0.87 

21.27 

45 

22 

npg 

Ok 

3.82 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/18/2005 

0 

5 

3 

10 

3 

289 

1298 

13 

310 

2,75% 

38.9 

27.9 

0.018 

36.4 

LS.O 

Pass 

0.874 

33.57 

65 

30 

npg 

Ok 

4.49 

9/16/2008 

KH 

1609 

NP 

1.5 

540 

no data 

JACO 

5,6 

6/16/2004 

0 

S 

3 

12 

4 

326 

1655 

189 

350 

4.71% 

44.8 

29.1 

0.017 

36.5 

LS.O 

Pass 

0.8718 

35.02 

75 

30 

npg 

ok 

5.08 

rtemp 

JACO 

8/5/2003 

0 

5 

4 

12 

4 

315 

1604 

70 

340 

4.23% 

41.5 

22.1 

0.017 

36.8 

L3.5 

Pass 

0.8725 

21.11 

70 

36 

npg 

ok 

JACO 

8/12«002 

0 

13 

4 

14 

4 

353 

1849 

126 

388 

4.63% 

34.9 

16.3 

0.011 

39.1 

3 

Pass 

0.872 

13.41 

80 

40 

npg 

ok 



TC60 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

M^ 3701 SE Naef Rd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard 

Address: 65S5 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ken Swingle 

Sulistation/Stte: Sub7A 

TransfonnerNo.: PQH071S 

Manufacturer/Date: NP 

Vottage: 12470/460 

Date: 

Report by: 

STR Job No: 

Class: 

MVA; 

Galtons: 

PCB's 

% Imp. 

9/12/2008 

KH 

1609 

NP 

2 

415 

no data 

5.4 

rtemp 

Lab Used 

DISSOLVED GASES PPM 

Acetytene (C2H2) 

Hydrogen (H2) 

EUiylene (C2H4) 

Methane (CH4) 

Ethane (C2H6) 

Cartion Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Totel Gas% 

JACO 

9/12/2008 

0 

2 

6 

S 
5 

272 

2383 

205 

291 

2.06% 

JACO 

8/29/2007 

0 

S 

6 

12 

6 

660 

1969 

325 

689 

6.13% 

JACO 

11/9/2006 

0 

6 

7 

14 

7 

796 

2905 

3810 

830 

7.57% 

JACO 

10/11/2005 

0 

7 

7 

12 

6 

685 

2313 

13 

717 

3.21% 

JACO 

6/16/2004 

0 

7 

8 

15 

6 

739 

2783 

59 

775 

5.00% 

JACO 

8/5/2003 

0 

9 

7 

14 

6 

767 

3076 

85 

803 

S.09% 

JACO 

8/12/2002 

0 

7 

8 

15 

6 

777 

3401 

55 

813 

5.13% 

OIL QUALITY 

Dielectric 0-1816 37 

Water in Fluid (ppm) 0-1533 8.5 

Acid Number (mg KOH/g) D-974 0.03 

interfacial Tens.(dynes/cm) D-971 43 

ASTM Cotor 0-1500 L3.0 

Visual Inspection 0-1524 Pass 

Specific Gravity D-1298 0.871 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 6.99 

36.4 

2.3 

0.03 

47 

L3.0 

Pass 

0.873 

1.89 

39.8 

13.4 

0.033 

39.6 

L2.S 

Pass 

0.87 

16.13 

39.1 

11.4 

0.023 

37.2 

LS.O 

Pass 

0.8745 

9.38 

40.8 

16.3 

0.022 

37.5 

L3.0 

Pass 

0.873 

16.17 

43.5 

17.4 

0.02S 

37.1 

L3.0 

Pass 

0.873 

11.94 

39.5 

12.8 

0.02 

37.7 

L3.0 

Pass 

0.873 

6.22 

i; 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Liquid Temp "C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratto (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

80 

40 

npg 

ok 

2 0 1 0 

8.75 

80 

40 

npg 

ok 

1-0-1-0 

2.98 

55 

30 

npg 

Ok 

3.65 

65 

40 

npg 

Ok 

3.38 

75 

35 

npg 

Ok 

3.77 

79 

45 

npg 

ok 

80 

55 

npg 
ok 



TC62 

J S J ^ SUBSTATION TECHNICAL RESOURCES, INC. 

'KJL/ 
*/ 3701 SENaefRd. 

Mliwaukle, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address; 5555 N Channel Blvd. POX 

Phone: 503-247-1667 

Contact: Ken Swingle 

Substation/Site: Crane #14 

Transformer No.: L243297 

Manufacturer/Date: NP 

Voitege: 2,4/0.6kV 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

9/12/2008 

KH 

1609 

OA 

0.75 

142 

no date 

5.7 

silicone 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4) 

Methane (CH4) 

Ettiane (C2H6) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Totel Gas% 

OIL QUALITY 

Dielectrto 0-1816 

Water In Fluid (ppm) D-1533 

Add Number (mg KOH/g) 0-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Cotor 0-1500 

Visual Inspection 0-1524 

Specific Gravity 0-1298 

Power Factor ® 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. *F. 

Winding Temp *C. 

Liquid Temp 'C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratto (C02/CO) 

lEEBANSl (CS7.104-1991) 

JACO 

9/12/2008 

0 

144 

0 

SI 

9 

982 

3724 

1380 

1186 

11.12% 

50.8 

3.1 

0.02 

0 

Pass 

0,966 

2.55 

85 

40 

0.1 

Ok 

OOOO 

3.78 

COMMENTS low pressure 

JACO 

8/30/2007 

0 

178 

0 

SO 

6 

1047 

3328 

1698 

1281 

11.63% 

37.6 

5.2 

0.01 

0 

Pass 

0,962 

4.28 

80 

40 

0 

ok 

044-2 

3.18 

JACO 

11/8/2006 

0 

146 

1 

48 

6 

919 

3157 

1116 

1120 

10.20% 

44.1 

6,7 

0.003 

0 

Pass 

0.968 

6,86 

55 

30 

4.5 

Ok 

0-044 

3.44 

JACO 

10/12/2005 

0 

152 

1 

47 

6 

902 

3592 

349 

1108 

7.05% 

44.9 

7.8 

0.005 

0 

Pass 

0.965 

9.39 

68 

30 

-1 

Ok 

0 4 4 4 

3.98 

JACO 

6/19/2004 

0 

170 

0 

56 

5 

1019 

4434 

969 

1250 

11.09% 

42.4 

7.3 

0.006 

0 

Pass 

0.962S 

8.78 

75 

30 

4.5 

ok 

044-2 

4.3S 

JACO 

8/5/2003 

0 

163 

1 

52 

5 

948 

4550 

1617 

1169 

10.75% 

47.8 

9.4 

0.003 

0 

Pass 

0.9696 

8.03 

78 

39 

-0.3 

Ok 

044-0 

4.80 

JACO 

8/12/2002 

0 

168 

1 

51 

5 

941 

4392 

1018 

1166 

1.07% 

47.3 

21.6 

0.008 

0 

Pass 

0.9638 

96.11 

80 

4.3 

ok 



TC63 

^ j ^ SUBSTATION TECHNICAL RESOURCES, INC. 

\t/ 3701 SE Naef Rd. 

Mliwaukle, Oregon 

(503) 654-7231 

OiL ANALYSIS TEST RESULTS 

Customer; Cascade General Shipyard 

Address: SSSS N Channel Blvd. PDX 

Phone: 503-247-1667 

Contect: Ken Swingle 

Sutistetion/Site: Crane #17 

Transformer No.: L243299B 

Manufacturer/Date: NP 

Voltage: 2400/480 

Date: 

Report by: 

STR Job No: 

Class: 

MVA; 

Galtons: 

PCB's 

% Imp. 

9/12/2008 

KH 

1609 

NP 

0.5 

125 

no data 

NP 

silicone 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4) 

Methane (CH4) 

Ethane (C2H6| 

Carbon Monoxide (CO) 

c:arbon Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Totel Gas% 

JACO 

9/12/2008 

0 

118 

0 

72 

12 

1070 

5892 

1340 

1272 

12.06% 

JACO 

8/29/2007 

0 

177 

8 

68 

0 

1250 

4590 

1984 

1603 

14.80% 

JACO 

11/6/2006 

0 

100 

0 

63 

7 

902 

3S07 

697 

1072 

9.86% 

JACO 

10/11/2005 

0 

193 

0 

78 

9 

1328 

6085 

SI 6 

1608 

11.11% 

JACO 

6/16/2004 

0 

152 

0 

81 

7 

1168 

6030 

1001 

1408 

13.00% 

JACO 

8/5/2003 

0 

119 

0 

71 

7 

991 

5630 

976 

1188 

11.07% 

JACO 

8/12/2002 

0 

126 

0 

72 

7 

1009 

5743 

701 

1214 

1.12% 

OIL QUALITY 

Dielectric D-1816 

Water in Fluid (ppm) 0-1533 

Acid Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color 0-1500 

Visual Inspection 0-1524 

Specific Gravtty D-1298 

Power Factor® 25 C 

Power Factor® 100 C 

Relative Saturation 

48.7 

3.7 

0.01 

0 

Pass 

0.96S 

3.28 

40.4 

9.4 

0 

0 

Pass 

0.963 

8,33 

43.1 

9.4 

0.003 

0 

Fail 

0.97 

9.32 

41.9 

10.9 

0.005 

0 

Pass 

0.962 

13.12 

38.1 

11.5 

0.006 

0 

Pass 

0.962 

11.41 

39.6 

17.2 

0.008 

0 

Pass 

0.969 

15.24 

49.6 

19.6 

0.008 

0 

Pass 

0.9825 

15.55 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Liquid Temp *C. 

Pressure 

Liquid Levei 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose RaUo (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

70 

38 

0.9 

Ok 

OOOO 

5.51 

76 

38 

1 

Ok 

04-24 

0.04 

60 

35 

1 

ok 

044 -2 

3.89 

66 

30 

0.5 

ok 

04-0-2 

4.58 

75 

35 

0.2 

ok 

044-2 

6.02 

70 

38 

0.9 

ok 

04-0-2 

5.68 

80 

41 

1.2 

Ok 



TC64 

^ j ^ SUBSTATION TECHNICAL RESOURCES, INC. 

W/ 3701 SE Naef Rd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address; 

Phone; 

Contact: 

Substatton/Stte: 

Transformer No.: 

Manufacturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4) 

Methane (CK4) 

Ethane (C2H6) 

Carbon Monoxkle (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Totel Combustibles 

Totel Gas% 

OIL QUALITY 

Dielectric D-1816 

Waterin Fluid (ppm) 0-1633 

Acid Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Cotor D-1500 

Visual Inspection D-1524 

Specific Gravity D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. "F. 

Winding Temp "C. 

Liquid Temp 'C. 

Pressure 

Uquid Level 

Cascade Gene ral Shipyard 

6666 N Channel Blvd. PDX 

503-247-1667 

Ken Sviringle 

Crane #16 

L243299C 

GE 

2400/480 

JACO 

9/12/2008 

0 

133 

0 

53 

9 

1169 

5201 

2087 

1364 

12.16% 

56.5 

8.9 

0.01 

0 

Pass 

0.96S 

7,89 

70 

38 

0.S 

ok 

JACO 

8/29/2007 

0 

97 

1 

44 

6 

1053 

3748 

5607 

1234 

12.21% 

42 

10.9 

0.01 

0 

Pass 

0.962 

9.31 

80 

39 

0 

ok 

JACO 

11/8/2005 

0 

130 

1 

47 

S 

1034 

3611 

1254 

1217 

10.46% 

47.6 

4.2 

0,005 

0 

Pass 

0.9685 

5.05 

SS 

30 

4.3 

ok 

Date; 

Report by; 

STR Job No; 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/11/2005 

0 

97 

1 

33 

4 

742 

3023 

248 

877 

5.31% 

45 

13 

0.005 

0 

Pass 

0.965 

10.70 

65 

40 

0 

Ok 

9/12/2008 

KH 

1609 

NP 

0.5 

125 

no date 

NP 

JACO 

6/19/2004 

0 

137 

1 

56 

6 

1165 

5484 

2600 

1365 

12.20% 

40.6 

8.3 

0.008 

0 

Pass 

0.963 

8,23 

75 

35 

0 

Ok 

silicone 

JACO 

8/5/2003 

0 

124 

1 

44 

4 

923 

4756 

2257 

1096 

9.80% 

40.8 

9.9 

0.006 

0 

Pass 

0.97 

8.45 

72 

39 

-0.1 

Ok 

JACO 

8/12/2002 

0 

181 

2 

56 

6 

1231 

5961 

802 

1476 

1,25 

49.1 

14.4 

0.006 

0 

Pass 

0.9625 

11.42 

80 

41 

0.3 

Ok 

GAS DIAGNOSTICS 

Rogers Ratto OOOO 

Cellulose Ratio (CO2/C0) 4.4S 

lEEBANSl (C57.104-1991) 

0 4 4 4 

3.56 

04 -04 

3.49 

0 4 4 4 

4.07 

0 4 4 4 

4.7 

04-04 

5.15 

COMMENTS Low Pressure 



TC6S 

s T ^ w 
SUBSTATION TECHNICAL RESOURCES, INC. 

3701 SENaefRd. 

Milwaukie, Oregon 

(503) 664-7231 

OIL AN/\LYSIS TEST RESULTS 

c. 

Customer: Cascade General Shipyard 

Address; 

Phone: 

Contact: 

SubsteUon/Site: 

Transformer No.: 

Manufacturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ettiyiene (C2H4) 

Mettiane (CH4) 

Etiiane (C2H6) 

Carbon Monoxide (CO) 

Cartion Dioxide (C02> 

Oxygen (02) 

Total Combustibles 

Total Gas% 

OIL QUALITY 

Dielectric D-1816 

Water in Fluid (ppm) D-1533 

Acid Number (mg KOH/g) 0-974 

Interfacial Tens.(dynes/cm) 0-971 

ASTM Color D-1500 

Visual InspecUon D-1524 

Specific Gravity D-1298 

Power Factor @ 25 C 

Power Factor® 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp °C. 

Uquid Temp 'C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers RaUo 

Cellulose Ratio (C02/C0) 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Crane #15 

L243299A 

GE 

2.4/0.6kV 

JACO 

9/12/2008 

0 

177 

0 

44 

12 

1195 

4989 

2422 

1428 

11.80% 

46.4 

10.4 

0.02 

0 

Pass 

0.963S 

S.56 

85 

40 

0 

Ok 

OOOO 

4.17 

JACO 

8/29/2007 

0 

180 

0 

40 

7 

1145 

3547 

3045 

1372 

11.19% 

44.3 

6.7 

0.01 

0 

Pass 

0.967 

5.24 

80 

37 

0 

Ok 

044-2 

3.10 

JACO 

11/8/2006 

0 

171 

0 

40 

7 

1051 

3447 

1731 

1269 

10.08% 

47.4 

4.7 

0.003 

0 

Pass 

0.9685 

5.66 

53 

30 

0 

Ok 

044 -2 

3.28 

Date: 

Report tiy: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/12/2005 

0 

184 

1 

42 

8 

1117 

4229 

320 

1352 

7.29% 

44.3 

8.9 

O.OOS 

0 

Pass 

0.965 

13.08 

65 

25 

-1 

ok 

0 4 4 4 

3.79 

9/12/2008 

KH 

1609 

NP 

0.5 

125 

no date 

5.18 

JACO 

6/19/2004 

0 

207 

0 

47 

7 

1205 

5083 

1022 

1466 

11.02% 

43.1 

7.8 

0.006 

0 

Pass 

0.3625 

7.74 

75 

35 

-1 

Ok 

044-2 

4.21 

Silicone 

JACO 

8/5/2003 

0 

200 

1 

43 

6 

1110 

5104 

1269 

1360 

10.48% 

43.8 

10.4 

0.003 

0 

Pass 

0.9695 

8.88 

73 

39 

4.5 

Ok 

04-04 

4.60 

JACO 

8/12/2002 

0 

210 

1 

45 

7 

1177 

5351 

751 

1440 

1.10% 

51 

15.5 

0.008 

0 

Pass 

0.9635 

12.75 

80 

40 

4.5 

ok 

lEEB/kNSi (CS7.104.1991) 

COMMENTS needs pressure 

http://CS7.104.1991


TCS 6 

V. 

^ X ^ SUBSTATION TECHNICAL RESOURCES, INC. 

Customer: 

Address: 

Phone: 

Contect: 

SubstaUon/Site: 

Transformer No.: 

Manufacturer/Date: 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ettiytene (C2H4) 

Mettiane (CH4) 

Ettiane (C2H6) 

Carbon Monoxide (CO) 

Cartion Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Totel Gas% 

OIL QUALITY 

Dfelectiic D-1816 

Water in Fluid (ppm) D-1533 

Acid Number (mg KOH/g) 0-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color 0-1500 

Visual Inspection 0-1524 

Specific Gravity D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

AmbientTemp. 'F. 

Winding Temp 'C. 

Liquid Temp 'C. 

Pressure 

Lk]uid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose RaUo (C02/C0) 

lEEE/ANSl (C57.104-1991) 

3701 SE Naef Rd. 

Milwaukie, Oregon 

(503) 664-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Crane #12 

L243298 

GE 

2.1/0.5kV 

JACO 

9/12/2008 

0 

129 

0 

59 

10 

990 

3697 

4522 

1188 

11.22% 

47.7 

4.7 

0.01 

0 

Pass 

0.966 

4.16 

80 

38 

0.1 

ok 

OOOO 

3.73 

COMMENTS low pressure 

JACO JACO 

8/29/2007 11/17/2006 

0 

167 

0 

55 

6 

1040 

3205 

4673 

1268 

11.53% 

43.S 

6.8 

0.02 

0 

Pass 

0.963 

5.59 

80 

40 

1 

ok 

044 -2 

3.08 

0 

156 

0 

60 

6 

996 

3063 

1496 

1218 

10.11% 

40.8 

4.7 

0.005 

0 

Pass 

0.965 

8.49 

40 

20 

0 

ok 

044-2 

3.08 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/12/2005 

0 

172 

1 

60 

7 

1025 

3721 

1025 

1265 

7.26% 

47.3 

7.3 

0.003 

0 

Pass 

0.965 

8.78 

65 

30 

-1 

Ok 

0-044 

3.63 

9/12/2008 

KH 

1609 

NP 

0.75 

125 

no data 

5.64 

JACO 

6/16/2004 

0 

183 

1 

63 

6 

1015 

4050 

1685 

1268 

10.56% 

42 

7.3 

0.003 

0 

Pass 

0.9615 

8.78 

75 

30 

-1 

ok 

0 4 4 4 

3.99 

silicone 

JACO 

8/5/2003 

0 

173 

1 

66 

6 

1056 

4219 

1511 

1302 

10.57% 

46.4 

9.4 

0.003 

0 

Pass 

0.9711 

8.98 

70 

36 

4.1 

ok 

0-0-0-0 

3.99 

JACO 

8/12/2002 

0 

185 

1 

61 

6 

1019 

4351 

1554 

1272 

10.74% 

43.9 

18.6 

0.006 

0 

Pass 

0.9625 

. 17.11 

80 

37 

4.2 

Ok 



TC67 

^ j ^ SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SE Naef Rd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contact: 

Substatton/Site: 

Transformer No.: 

Manufacturer/Date: 

Voltage; 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4) 

Mettiane (CH4) 

Ettiane (C2H6) 

Carbon Monoxide (CO) 

Cartion DIoxkle (C02) 

Oxygen (02) 

Totat Combusttbles 

Total Gas% 

OIL QUALITY 

Dietectiic 0-1816 

Water in Fluid (ppm) D-1533 

Acid Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color D-1500 

Visuai Inspection D-1524 

Specific Gravtty D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Liquid Temp 'C. 

Pressure 

Liquid Levei 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratto (C02/C0> 

Cascade General Shipyard 

SSSS N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Building 73 

PCT83390101 

Westinghouse 

12.S/0.SkV 

JACO 

9/17/2008 

0 

18 

0 

17 

6 

636 

6569 

841 

673 

6.79% 

52.3 

1.7 

0.03 

33 

L1.5 

Pass 

0.8685 

2,21 

SO 

28 

3.6 

low 

1 0 0 0 

10.36 

JACO 

8/30/2007 

0 

22 

3 

19 

0 

1079 

438S 

3522 

1123 

12.96% 

37.8 

5.1 

0.03 

28 

L1.0 

Pass 

0.867 

6.14 

80 

30 

4 

ok 

0-0-24 

4.08 

JACO 

11/8/2006 

0 

10 

0 

16 

3 

687 

2869 

131 

716 

6.58% 

38,6 

3.4 

0.035 

30.4 

L1.S 

Fail 

0.87 

4.09 

50 

30 

3 

low 

1-04-2 

4.18 

Date; 

Report by; 

STR Job No: 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

10/18/2005 

0 

16 

0 

17 

3 

805 

4136 

288 

841 

6.09% 

45 

12.5 

0.031 

36.7 

L1.5 

Pass 

0.869 

1S.04 

6S 

30 

4 

low 

144-2 

6.14 

9/17/2008 

KH 

1609 

NP 

0.5 

141 

certnon 

5.86 

JACO 

6/16/2004 

0 

21 

0 

18 

2 

815 

4524 

210 

856 

8.41% 

44.1 

1.7 

0.04 

33.5 

1 

Pass 

0.860S 

2.50 

75 

25 

4 

low 

14-0-2 

S.S5 

JACO 

8/5/2003 

0 

13 

0 

16 

1 

617 

3788 

379 

647 

6.97% 

49 

4 

0.028 

40.4 

1 

Pass 

0,867 

3.41 

70 

39 

4 

ok 

14-0-2 

6.14 

JACO 

8/12/2002 

0 

16 

1 

16 

0 

714 

4455 

882 

747 

7.61% 

42.1 

8.5 

0.028 

41.6 

1 

Pass 

0.868 

8.43 

80 

35 

4 

ok 

^., 

lEEE/ANSl (C57.104-1991) 

COMMENTS 



TC68 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

\ 1 / 
3701 SENaefRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4) 

Methane (CH4) 

Ethane (C2H6) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Total Gas% 

OIL QUALinr 

Dielectric 0-1816 

Water in Fluid (ppm) 0-1533 

Acid Number (mg KOH/g) 0-974 

Interfacial Tens.(dynes/cm) 0-971 

ASTM Color D-1500 

Visual Inspection D-1524 

Specific Gravity 0-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. "F. 

Winding Temp 'C. 

Liquid Temp 'C. 

Pressure 

Liquid Level 

Cascade General Shipyard 

5565 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Bulidlng 73 

PATSOSIOIOI 

Westinghouse 

12470/480 

JACO 

9/17/2008 

0 

9 

0 

13 

4 

602 

4025 

1803 

S28 

6.07% 

6S.3 

6.3 

0.03 

37 

L1.S 

Pass 

0.87 

8.21 

80 

2B 

4 

low 

JACO 

8/30/2007 

0 

16 

2 

17 

0 

919 

3373 

2336 

9S3 

10.75% 

37.7 

S.7 

0.03 

32 

L1.S 

Pass 

0.869 

7.42 

80 

28 

4 

Ok 

JACO 

11/8/2006 

0 

11 

0 

17 

2 

822 

3239 

595 

852 

8,89% 

48.3 

1.7 

0.027 

32.4 

L1.5 

Pass 

0.87 

2.05 

65 

30 

3 

low 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/18/2005 

0 

16 

0 

15 

2 

800 

3666 

199 

833 

6,29% 

46.9 

3.4 

0.031 

36.6 

L1.S 

Pass 

0.8695 

4.09 

65 

30 

4 

tow 

9/17/2 008 

KH 

1609 

NP 

0.5 

141 

cert.non 

5.77 

JACO 

6/29/2004 

0 

13 

0 

17 

1 

732 

3833 

923 

763 

8.36% 

39.9 

6 

0.037 

37 

L1.S 

Pass 

0.8665 

6.94 

75 

31 

4 

tow 

JACO 

8/5/2003 

0 

8 

0 

13 

0 

509 

3027 

956 

531 

5.51% 

45.5 

6.3 

0.023 

35.1 

1 

Pass 

0.8675 

5.38 

70 

39 

4 

Ok 

JACO 

8/12/2002 

0 

17 

1 

14 

0 

640 

3746 

1604 

672 

7.64% 

42.4 

6.3 

0.023 

33.2 

1 

Pass 

0.868 

S.18 

80 

40 

5 

ok 

I, 

GAS DIAGNOSTICS 

Rogers Ratio 10 0 0 

Cellulose Ratio (C02/CO) 8.01 

lEEBANSl (C57.104-1991) 

COMMENTS 

1-0-24 

3.67 

1-0-0-2 

3,94 

044-2 

4.58 

1-04-2 

5.24 

144-2 

5.95 



TC69 

^ X ^ S U B S T A T I O N TECHNICAL i^ESOURCES, iNC 

w 

Customer: 

Address: 

Phone: 

Contect 

Substation/Site: 

Transformer No.: 

Manufacturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetytene (C2H2) 

Hydrogen (H2) 

Ettiyiene (C2H4) 

Methane (CH4) 

Ettiane (C2H6) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Total Combustibtes 

Total Gas% 

OiL QUALITY 

Dietectric D-1816 

Water in Fluid (ppm) D-1533 

Acid Number (mg KOH/g) 0-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color D-1 SOO 

Visual Inspectton D-1524 

Specific Gravity D-1298 

Power Factor @ 25 C 

Power Factor @100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. "F. 

Winding Temp 'C. 

Liquid Temp "C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

3701 SENaefRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

SSSS N Channel Blvd. PDX 

603-247-1667 

Ken Swingle 

BWTP 

PCT786301 

Westinghouse 

12.6/0.5kV 

JACO 

9/17/2008 

0 

12 

7 

4 

0 

312 

3315 

10949 

335 

6.35% 

55,3 

3,4 

0.04 

33 

L2.0 

Pass 

0.88 

3.50 

75 

34 

2,5 

Ok 

0 0 2 0 

10,63 

JACO 

8/30/2007 

0 

12 

3 

6 

1 

469 

2917 

15675 

491 

9.79% 

39.4 

2.8 

0.05 

31 

L1.S 

Pass 

0.88 

2.30 

89 

40 

3 

ok 

04 -24 

6.22 

JACO 

11/9/2006 

0 

6 

3 

4 

0 

345 

2556 

9449 

358 

7.37% 

44 

2.8 

0.038 

28.9 

L1.5 

Pass 

0.88 

4.11 

55 

25 

2.5 

Ok 

04 -24 

7.41 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/18/2005 

0 

8 

2 

3 

0 

243 

2172 

2782 

256 

4,13% 

42.5 

6.3 

0.042 

35.3 

L1.S 

Pass 

0.8805 

7.58 

65 

30 

2.5 

Ok 

04-24 

8.94 

9/17/2008 

KH 

1609 

OA 

0.75 

179 

cert.non 

6.24 

JACO 

6/16/2004 

0 

6 

2 

3 

0 

205 

2449 

11070 

216 

7.06% 

44.9 

4 

0.054 

35.3 

L1.5 

Pass 

0.879 

4.81 

75 

30 

2.5 

ok 

0-0-24 

11.96 

JACO 

8/5/2003 

0 

6 

2 

3 

0 

161 

2351 

12764 

172 

6.68% 

44.2 

7.4 

0.041 

31 

L1.6 

Pass 

0.879 

9.64 

69 

28 

2.5 

Ok 

04 -24 

14.60 

JACO 

8/12/2002 

0 

3 

1 

2 

0 

109 

1688 

12730 

115 

6.85% 

45.3 

9.7 • 

0.043 

29.7 

L1.5 

Pass 

0.8796 

10.00 

80 

34 

3.2 

ok 



TC70 

^ j ^ SUBSTATION TECHNICAL RESOURCES, INC. 

\f/ 
3701 SENaefRd. 

Mliwaukle, Oregon 

(503) 654-7231 

OiL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Cascade General Shipyard 

SSSS N Channel Blvd. PDX 

603-247-1667 

Contect Ken Swingle 

Substation/Site: 

Transformer No.: 

Manufacturer/Date; 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetytene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4) 

Mettiane (CH4) 

Ettiane (C2H6) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Totel Combustibles 

Total Gas% 

OIL QUAUTY 

Dielectric D-1816 

Water in Fluid (ppm) 0-1533 

Acid Number (mg KOH/g) 0-974 

terfacial Tens.(dynes/cm) 0-971 

ASTM Color 0-1500 

Visual Inspection 0-1524 

Specific Gravity 0-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Liquid Temp °C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellulose Ratio (C02/CO) 

SubSA 

PQH4714 

NP 

12470/460 

JACO 

9/12/2008 

0 

2 

7 

7 

7 

304 

3204 

292 

327 

2.84% 

55.1 

7.4 

0.03 

44 

L3.0 

Pass 

0.876 

3.48 

85 

66 

0 

ok 

2 0 1 0 

10.S3 

JACO 

8/29/2007 

0 

3 

6 

10 

S 

561 

2288 

3613 

605 

6.19% 

34.4 

3.4 

0.04 

45 

LS.O 

Pass 

0.87S 

2.2S 

80 

46 

0 

ok 

2-0-14 

3.94 

JACO 

11/8/2008 

0 

2 

4 

9 

4 

440 

1722 

1572 

459 

3.91% 

47.1 

11 

0.033 

41.1 

L2.5 

Pass 

0.865 

9.75 

50 

38 

0 

ok 

3.91 

Oate: 

Report by: 

STR Job No: 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

10/11/2005 

0 

51 

5 

9 

7 

415 

2136 

62 

438 

3.01% 

43.9 

19.8 

0.016 

44.2 

L2.5 

Pass 

0.874 

15.14 

65 

42 

0 

Ok 

5.15 

9/12/2008 

KH 

1609 

NP 

2 

451 

no data 

JACO 

5.4 

6/16/2004 

0 

4 

5 

12 

8 

336 

2340 

113 

365 

5.30% 

43.7 

20.3 

0.014 

44 

L i s 

Pass 

0.875 

20.14 

75 

35 

Ok 

6.96 

rtemp 

JACO 

8/12/2002 

0 

5 

6 

13 

6 

597 

2995 

67 

627 

5.25% 

42.5 

23.S 

0.014 

44.5 

L2.5 

Pass 

0.8745 

14.39 

71 

48 

ok 

JACO 

8/12/2002 

0 

6 

6 

13 

5 

611 

3178 

106 

641 

5.30% 

39 

27.3 

0.014 

45.1 

L2.5 

Pass 

0.875 

15.72 

80 

50 

ok 

lEEBANSl (C57.104-1991) 

COMMENTS needs pressure 



TC74 

1 s T ^ SUBSTATION TECHNICAL RESOURCES. INC. w 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer/Date: 

Voitege: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

EUiytene {C2H4) 

Methane (CH4) 

Ettiane (C2H6) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Totel Gas% 

OIL QUAUTY 

Dietectric D-1816 

Water in Fluid (ppm) D-1533 

Acid Number (mg KOH/g) 0-974 

Interfacial Tens.(dynes/cm) 0-971 

ASTM Color D-1500 

Visual InspecUon D-1524 

Specific Gravity D-1298 

Power Factor @ 25 C 

Power Factor ® 100 C 

Relative Saturation 

OPERATING CONDITIONS 

1 Ambient Temp. 'F. 

Winding Temp 'C. 

Uquid Temp'C. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellutose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

3701 SENaefRd 

MDwaukie, Q^gor 

(503)65^^31 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

SSSS N Channel Btvd. PDX 

503-247-1667 

Ken Swingle 

Subs 

P014476 

GE 

12470/460 

JACO 

9/16/2008 

0 

13 

0 

13 

3 

468 

3364 

22340 

499 

12.17% 

41.5 

12 

0.02 

0 

Pass 

0.966 

7.41 

8S 

48 

npg 

ok 

1 0 0 0 

7.18 

JACO 

8/30/2OO7 

0 

31 

0 

17 

2 

680 

3522 

19727 

730 

12.87% 

40.9 

10.4 

0,01 

0 

Pass 

0,965 

8.56 

85 

40 

npg 

ok 

0-04-2 

S.18 

JACO 

11/9/2006 

0 

27 

0 

18 

2 

676 

3265 

11026 

723 

10.72% 

37.7 

4.7 

0.005 

0 

Pass 

0.9665 

5.66 

70 

30 

0 

low 

044 -2 

4.83 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

10/12/2006 

0 

58 

0 

23 

2 

981 

4274 

4210 

1064 

9.82% 

40.8 

6.8 

0.003 

0 

Pass 

0.9625 

8.86 

65 

28 

0 

ok 

0-O4-2 

4.82 

9/16/2008 

KH 

1609 

NP 

1 

240 

no data 

5.5 

JACO 

6/16/2004 

0 

60 

0 

23 

2 

984 

4490 

8032 

1069 

11.78% 

48.5 

7.8 

0.003 

0 

Pass 

0.963 

8.3S 

75 

33 

0 

ok 

04-0-2 

4.56 

siltoone 

JACO 

8/5/2003 

0 

7 

0 

11 

1 

267 

3355 

23275 

286 

11.39% 

39.6 

25 

0.003 

0 

Pass 

0.9712 

30.09 

71 

30 

0 

ok 

144-2 

12.57 

JACO 

8/12/2002 

0 

61 

0 

21 

2 

861 

3985 

5442 

945 

10.23% 

42 

14.4 

0.006 

0 

Pass 

0.9635 

11.85 

80 

40 

0 

ok 



TC75 

^ X ^ SUBSTATION TECHNICAL RESOURCES, INC. 

\ 1 / 
3701 SENaefRd. 

Milwaukie, Oregon 

(503)664-7231 

OIL ANALYaS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contect 

Substatton/Site: 

Transformer No.: 

Manufacturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetytene (C2H2) 

Hydrogen (H2) 

Ethytene (C2H4) 

Mettiane (CH4) 

Ettiane (C2H6) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Totel Combustibles 

Totel Gas% 

OIL QUALITY 

Dielectrto D-1816 

Water in Fluid (ppm) D-1533 

Acid Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) 0-971 

ASTM Color D-1500 

Visual Inspection D-1524 

Specific Gravity D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp "C. 

Liquid Temp 'C. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

Cascade General Shipyard 

SSSS N Channel Blvd. POX 

503.247.1667 

Ken Swingle 

Subs 

PO14490 

GE 

12470/460 

JACO 

9/16/2008 

0 

8 

0 

43 

6 

221 

1920 

25770 

278 

11.93% 

32 

8.9 

0.01 

0 

Pass 

0.96S 

6.81 

85 

42 

npg 

ok 

2 0 0 0 

8.67 

JACO 

8/30/2007 

0 

14 

0 

52 

4 

302 

2273 

25922 

372 

13.14% 

40.5 

7.3 

0.01 

0 

Pass 

0.965 

6.01 

85 

40 

npg 

ok 

2.04-2 

7.S3 

JACO 

11/9/2007 

0 

7 

0 

52 

4 

250 

1757 

14830 

313 

10.03% 

4S.4 

4.2 

0.008 

0 

Pass 

0.964 

8.26 

40 

18 

npg 

ok 

24-0-2 

7.03 

Oate: 

Report by: 

STR Job No; 

Class; 

MVA; 

Galtons: 

PCB's 

% Imp. 

JACO 

10/18/2005 

0 

14 

1 

67 

5 

340 

2042 

5669 

427 

8.03% 

44.8 

6.8 

0.003 

0 

Pass 

0.965 

8.18 

65 

30 

low 

2 4 4 4 

6.01 

9/16/2008 

KH 

1609 

NP 

1.S 

315 

no date 

5.54 

JACO 

6/16/2004 

0 

19 

0 

81 

4 

367 

2048 

15938 

471 

11.89% 

37.9 

6.8 

0.003 

0 

Pass 

0.963 

8.51 

75 

29 

npg 

Ok 

244-2 

S.S8 

silicone 

JACO 

8/5/2003 

0 

17 

1 

83 

4 

360 

2060 

1419 

465 

11.12% 

39.S 

12 

0.003 

0 

Pass 

0.9672 

13.89 

71 

31 

npg 

ok 

2-044 

5.72 

JACO 

8/12/2002 

0 

23 

1 

81 

4 

367 

1691 

10942 

476 

11.02% 

50.9 

9.8 

0.006 

0 

Pass 

0.9612 

8.37 

80 

39 

npg 

Ok 



TC7 6 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

W/ 3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

<v.. 

Customer; 

Address: 

Phone: 

Contect: 

Substation/Site: 

Transformer No.: 

Manufacturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetytene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4) 

Methane (CH4) 

Ethane (C2H6) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Total Gas% 

OIL QUALITY 

Dielecti-to 0-1816 

Water in Fluid (ppm) 0-1533 

Acid Number (mg KOH/g) 0-974 

interfacial Tens.(dynes/cm) D-971 

ASTM Cotor 0-1500 

Visual Inspectton 0-1524 

Specific Gravity 0-1298 

Power Factor @ 25 C 

Power Factor® 100 C 

Relative Saturation 

OPERATING CONDITIONS 

AmbientTemp.'F. 

Winding Temp 'C. 

Liquid Temp 'C. 

Pressure 

Liquid Levei 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

Cascade General Shipyard 

SSSS N Channel Blvd. PDX 

603-247-1667 

Ken Swingle 

Sub 4 

PCT25214101 

Westinghouse 

12.S/0.5kV 

JACO 

9/16/2008 

0 

28 

0 

70 

8 

1674 

8508 

1372 

1780 

11.52% 

50.7 

12.S 

0.02 

0 

Pass 

0.964 

2,79 

85 

80 

5.5 

ok 

1 0 0 0 

5.08 

JACO 

8/30/2007 

0 

S3 

0 

83 

4 

2227 

6113 

1345 

2367 

17.70% 

38.6 

4.7 

0.02 

0 

Pass 

0.964 

2.71 

85 

SO 

3 

ok 

144-2 

2.47 

1-

JACO 

11/6/2006 

0 

27 

0 

73 

4 

1637 

4709 

946 

1741 

11.13% 

39.3 

5.7 

0.005 

0 

Pass 

0.987 

3.91 

65 

45 

3 

ok 

144-2 

2.88 

Date; 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/18/2005 

0 

51 

0 

86 

5 

2328 

7609 

510 

2470 

11.78% 

36.6 

12.5 

0.005 

0 

Pass 

0.96SS 

7.20 

65 

50 

4 

ok 

144-2 

3.27 

9/16/2008 

KH 

1609 

NP 

1 

200 

no data 

5.94 

JACO 

6/16/2004 

0 

6 

0 

42 

4 

496 

6951 

25599 

548 

13.68% 

36.3 

27.1 

0.006 

0 

Pass 

0.962 

14.08 

75 

53 

4 

ok 

2-04-2 

14.02 

Silicone 

JACO 

8/5/2003 

0 

30 

0 

79 

4 

1655 

6794 

1245 

1768 

11.33% 

43.9 

8.3 

0.003 

0 

Pass 

0.969 

4.78 

80 

50 

4 

ok 

144-2 

4.11 

JACO 

8/12/2002 

0 

32 

0 

78 

4 

1648 

7421 

2864 

1762 

12.50% 

37.1 

12.4 

0.006 

0 

Pass 

0.963 

7.14 

80 

SO 

4 

ok 



TC77 

JSJ^ SUBSTATION TECHNICAL RESOURCES, INC. 

W/ 3701 SENaefRd. 

Milwaukie, Oregon 

(503) 664-7231 

OIL ANALYSIS TEST RESULTS 

Customer. Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substetion/Stte: 

TransfonnerNo.: 

Manufacturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen {H2) 

Ethytene (C2H4) 

Methane (CH4) 

Ethane (C2H6) 

Carbon Monoxide (CO) 

Cariion Dtoxide (C02) 

Oxygen (02) 

Total Combustibles 

Totel Gas% 

OIL QUALITY 

Dielectric D-1816 

Water in Fluid (ppm) D-1533 

Acid Number (mg KOH/g) 0-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Color D-1500 

Visual Inspectton D-1524 

Specific Gravity D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Liquid Temp 'C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

SSSS N Channel Blvd. PDX 

S03-247-1667 

Ken Swingle 

Sub 3 

R277SS8 

GE 

12470/480 

JACO 

9/16/2008 

0 

34 

0 

27 

7 

70S 

7790 

7731 

773 

11.60% 

61.8 

30.2 

0.01 

0 

Pass 

0.965 

21.49 

eo 

44 

1.6 

Ok 

0 0 0 0 

11.08 

JACO 

8/30/2007 

0 

49 

0 

27 

3 

847 

S396 

1444 

926 

16.08% 

42.2 

35.9 

0.02 

0 

Pass 

0.96S 

23.78 

85 

46 

1.S 

Ok 

044 -2 

6.37 

JACO 

11/6/?006 

0 

42 

0 

27 

3 

730 

4721 

7599 

802 

11.80% 

41.8 

22.4 

0.005 

0 

Fail 

0.968 

22.22 

64 

3S 

1 

Ok 

044-2 

6,47 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/18/2005 

0 

50 

0 

27 

3 

742 

6157 

2640 

822 

9.20% 

40.6 

30.2 

0.003 

0 

Pass 

0.S655 

24.85 

65 

40 

1 

Ok 

04-0-2 

8.30 

9/16/2008 

KH 

1609 

NP 

1.5 

321 

no date 

JACO 

NP 

6/16/2004 

0 

40 

0 

27 

3 

613 

6108 

8673 

883 

11.42% 

39.3 

30.2 

0.003 

0 

Pass 

0.9625 

24.85 

75 

40 

1.2 

ok 

0-04-2 

9.96 

silicone 

JACO 

8/5/2003 

0 

35 

0 

27 

3 

583 

6355 

8771 

648 

11.30% 

39.7 

35.4 

0.003 

0 

Pass 

0.9695 

26.11 

75 

43 

1.8 

high 

044 -2 

10.90 

JACO 

8/12/2002 

0 

33 

1 

26 

3 

563 

6341 

8119 

626 

11.50% 

47.7 

42.8 

0.006 

0 

Pass 

0.86S8 

29.38 

80 

45 

2 

high 



TC7 8 

^ 7 ^ SUBSTATION TECHNICAL RESOURCES, INC. 

n f 3701 SE Naef Rd. 

Milwaukie, Oregon 

(803) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address; 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4) 

Methane (CH4) 

Ethane (C2H6) 

Carbon Monoxide (CO) 

Cariion Dioxide (C02) 

Oxygen (02) 

Totel Combustibles 

Total Gas% 

OIL QUALIW 

Dielectric 0-1816 

Water in Fluid (ppm) 0-1533 

Acid Number (mg KOH/g) 0-974 

Interfacial Ten$.[dynes/cm) 0-971 

ASTM Color 0-1500 

Visual Inspection 0-1524 

Specific Gravity 0-1298 

Power Factor @ 25 C 

Power Factor® too C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. "F. 

Winding Temp 'C. 

Liquid Temp "C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

Cascade General Shipyard 

SSSS N Channel Btvd. PDX 

503-247-1667 

Ken Swingle 

Sub 3 

R277557 

GE 

12.5/O.SkV 

JACO 

9/16/2008 

0 

54 

0 

12 

4 

497 

5676 

19205 

567 

12.07% 

57.5 

37.6 

0.02 

0 

Pass 

0.965 

28.68 

SO 

42 

4.5 

ok 

OOOO 

11.42 

JACO 

8/30/2007 

0 

33 

0 

7 

1 

332 

2881 

15838 

373 

9.30% 

44.9 

36.5 

0.02 

0 

Pass 

0.962 

23.34 

85 

47 

0 

ok 

0 4 4 - 2 

8.68 

JACO 

11/6/2006 

0 

37 

0 

10 

1 

385 

4141 

16101 

433 

12.09% 

45.8 

28.1 

0.005 

0 

Pass 

0.97 

27.88 

64 

35 

-0.75 

Ok 

044 -2 

10.76 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/18/2005 

0 

30 

0 

9 

2 

333 

4635 

6105 

374 

7.90% 

45.7 

36.5 

0.003 

0 

Pass 

0.965 

36.21 

65 

35 

0.5 

Ok 

044-2 

13.92 

9/16/2008 

KH 

1609 

NP 

1 

268 

no data 

6 

JACO 

6/16/2004 

0 

26 

0 

7 

1 

240 

4423 

22150 

274 

12.32% 

50.2 

37 

0.003 

0 

Pass 

0.962 

32.78 

75 

38 

4.5 

ok 

044-2 

18.43 

Silicone 

JACO 

8/5/2003 

0 

. 19 

0 

5 

1 

184 

3503 

21138 

209 

11.34% 

39.7 

42.7 

0.003 

0 

Pass 

0.969 

32.66 

75 

42 

0 

high 

044-2 

19.04 

JACO 

8/12/2002 

0 

13 

0 

4 

1 

131 

2626 

20870 

149 

11.70% 

50.9 

48.5 

0.006 

0 

Pass 

0.9628 

37.09 

80 

42 

0 

high 

lEEE/ANSl (057.104-1991) 

I COMMENTS needs pressure 



TC7 9 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SE Naef Rd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANM.YSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Btvd. PDX 

Phone: S03-247-1667 

Contect: Ken Swingle 

Substation/Site: Sub 1 

Transformer No.: 910396-Al 

Manufacturer/Date: Square D 

Voltage: 12470/480 

Date: 

Rejiort by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

9/16/2008 

KH 

1609 

NP 

1.5 

345 

no data 

6.3 

rtemp 

Lab Used 

SSOLVED GASES PPM 

Acetytene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4) 

Kethane (CH4) 

Ethane (C2H6) 

Carbon Monoxide (CO) 

Cariion Dioxide (C02) 

Oxygen (02) 

Total Combusttbles 

Totel Gas% 

JACO 

9/15/2008 

0 

5 

11 

9 

3 

181 

1718 

378 

209 

3.22% 

JACO 

08/30/207 

0 

2 

11 

12 

2 

346 

1634 

773 

372 

S.85% 

JACO 

11/9/2006 

0 

1 

12 

13 

2 

314 

1557 

52 

342 

4.92% 

JACO 

10/18/2005 

0 

4 

14 

14 

3 

321 

1949 

33 

356 

4.06% 

JACO 

6/16/2004 

0 

4 

14 

14 

2 

290 

2025 

53 

324 

5.40% 

JACO 

8/5/2003 

0 

4 

15 

14 

3 

287 

2159 

68 

323 

5.42% 

JACO 

8/12/2002 

0 

5 

IB 

16 

3 

323 

2610 

131 

366 

6.23% 

OIL QUALITY 

Dielectric O-l 816 

Water in Fluid (ppm) 0-1533 

Acid Number (mg KOH/g) 0-974 

Interfacial Tens.(dynes/cm) 0-971 

ASTM Cotor 0-1500 

Visual Inspection D-1524 

Speciflc Gravity D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

58.1 

2.3 

0.03 

44 

3,S 

Pass 

0.87S 

1.89 

38.1 

1.S 

0.04 

47 

L4.0 

Pass 

0.879 

1,23 

46.3 

4.1 

0.033 

40.2 

L3.S 

Pass 

0.872 

4.93 

39.9 

4.7 

0.026 

41.8 

L3.5 

Pass 

0.879 

3.87 

40.5 

13.4 

0.025 

42.4 

L3.5 

Pass 

0.879 

11.03 

40.6 

4.7 

0.023 

42.3 

L3.5 

Pass 

0.8781 

4.01 

41.1 

9.9 

0.02 

43.4 

L3.5 

Pass 

0.879 

7.85 

OPERATING CONDITIONS 

Ambient Temp. "F. 

Winding Temp 'C. 

Liquid Temp 'C. 

Pressure 

Liquid Levei 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellutose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

76 

40 

2 

ok 

1 0 2 0 

9.49 

86 

40 

2.5 

ok 

24-24 

4.74 

S3 

30 

1.S 

ok 

4.96 

65 

40 

2 

ok 

6.07 

75 

40 

2.5 

ok 

6.98 

71 

39 

2 

ok 

80 

41 

2.9 

Ok 



TC80 

1 ^TK SUBSTATION TECHNICAL RESOURCES, INC 

w 

Customer: 

Address: 

Phone: 

Contect: 

Substatton/Site: 

Transformer No.: 

Manufacturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ettiytene (C2H4) 

Mettiane (CH4) 

Ettiane (C2H6) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Totel Combustibles 

Total Gas% 

OIL QUALITY 

Dielectric 0-1816 

Water in Fluid (ppm) 0-1533 

Acid Number (mg KOH/g) 0-974 

interfacial Tens.(dynes/cm) D-971 

ASTM Color D-1 SOO 

Visual InspecUon 0-1524 

Specttic Gravity D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

RelaUve Saturation 

OPERATING CONDITIONS 

fiinb\ent Temp. "F. 

Winding Temp 'C. 

Liquid Temp'C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose RaUo (C02/C0) 

lEEE/ANSl (C57.104-1991) 

3701 SENaefRd. 

Mliwaukle, Oregon 

(503) 654-7231 

OiL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

BBSS N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub l 

910396-61 

Square D 

12470/480 

JACO 

9/16/2008 

0 

0 

s 
10 

s 
262 

2921 

267 

272 

3.87% 

49.6 

4 

0.03 

38 

3.5 

Pass 

0.873 

3,29 

76 

40 

0.2 

ok 

2 0 1 0 

11.88 

COMMENTS low pressure 

JACO JACO 

8/30/2007 11/9/2006 

0 

2 

2 

12 

4 

337 

1647 

226 

367 

4.81% 

31.3 

14.2 

0.03 

48 

L3.5 

Pass 

0.879 

11.68 

85 

40 

0.S 

ok 

2-044 

4.89 

0 

0 

2 

12 

3 

333 

1669 

37 

350 

4.30% 

44.3 

5.8 

0.035 

42.3 

L3.5 

Pass 

0.872 

J 

6.98 

60 

SO 

0 

ok 

5.01 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

10/18/2005 

0 

4 

2 

15 

4 

411 

2552 

19 

436 

4.04% 

42.1 

3.5 

0.023 

44.3 

3 

Pass 

0.87 

2.88 

65 

40 

0 

Ok 

6.21 

9/16/2008 

KH 

1609 

NP 

2 

390 

no data 

6.05 

JACO 

6/16/2004 

0 

2 

2 

15 

4 

337 

2379 

57 

360 

4.60% 

39.4 

10.5 

0.022 

48.4 

3 

Pass 

0.877 

8.64 

75 

40 

0 

Ok 

7.06 

rtemp 

JACO 

8/5/2003 

0 

3 

2 

12 

3 

S23 

2419 

68 

343 

4.57% 

40.S 

5.8 

0.023 

42 

3 

Pass 

0.877 

5.14 

71 

38 

4.8 

ok 

JACO 

3/12/2002 

0 

6 

2 

14 

3 

375 

3021 

73 

400 

5.22% 

44,4 

19.8 

0.023 

44.3 

3 

Pass 

0.877 

15.70 

80 

41 

4.2 

Ok 



TC81 

V:. 

1 5 T K SUBSTATION TECHNICAL RESOURCES, INC. 

w 3701 SENaefRd. 

Mliwaukle, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247.1667 

Contact Ken Swingte 

Substation/Site: 

Transformer No.: 

Manufacturer/Date: 

Voitege: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ethylene (C2H4) 

Methane (CH4) 

Ethane (C2H6) 

1 Carbon Monoxide (CO) 

1 Carbon Dioxide (C02) 

Oxygen (02) 

1 Total Combustibtes 

Total Gas% 

OIL QUALITY 

Dielectric D-1816 

Water in Fluid (ppm) D-1533 

Acid Number (mg KOH/g) D-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Cotor D-1500 

Visual Inspection D-1524 

Specific Gravity D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. 'F. 

Winding Temp 'C. 

Uquid Temp °C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

Sub1 

91039S-C1 

Square D 

12470/480 

JACO 

9/16/2008 

0 

32 

4 

8 

3 

231 

2934 

142 

279 

4.07% 

60.9 

4 

0,03 

45 

L3.S 

Pass 

0.873 

3.29 

75 

40 

0.6 

Ok 

0 0 1 0 

12.70 

COMMENTS low pressure 

JACO JACO 

8/30/2007 11/9/2006 

0 

11 

1 

8 

2 

281 

1622 

1008 

303 

4.78% 

44.1 

2.6 

0.03 

49 

L3.5 

Pass 

0.877 

2.14 

85 

'40 

1 

Ok 

0 4 4 4 

6.77 

0 

17 

1 

10 

2 

275 

1620 

50 

305 

4.25% 

48.1 

4.1 

0.03 

41.4 

L3.5 

Pass 

0.871 

4.93 

55 

SO 

0 

ok 

6.89 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/18/2005 

0 

16 

2 

10 

2 

278 

2007 

14 

308 

3.22% 

40.1 

4.7 

0.023 

41.6 

3 

Pass 

0.878 

3.87 

65 

40 

0 

ok 

7.22 

9/16/2008 

KH 

1609 

NP 

2 

390 

no date 

5.75 

JACO 

6/16/2004 

0 

19 

1 

11 

2 

285 

2263 

36 

318 

4.50% 

41 

14 

0.022 

42.3 

3 

Pass 

0.878 

11.52 

75 

40 

0 

ok 

7.94 

rtemp 

JACO 

8/5/2003 

0 

21 

1 

9 

2 

278 

2379 

68 

311 

4.53% 

46.1 

7 

0.023 

42 

3 

Pass 

0.8776 

5.98 

81 

39 

4.5 

Ok 

JACO 

8/12/2002 

0 

27 

2 

10 

2 

3005 

2853 

209 

346 

5.01% 

42.7 

12.8 

0.025 

42.2 

3 

Pass 

0.879 

9.44 

80 

43 

0 

Ok 



TC82 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Milwaukie, Oregon 

(503)664-7231 

OIL ANALYSIS TEST RESULTS 

Customer. Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ken Swingle 

Substetion/Site: Sub 7 

Transformer No.: MS90624TLPA 

Manufacturer/Date: GE 

Vottage: 12470/480 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

9/16/2008 

KH 

1609 

NP 

0.75 

230 

ND 

5.75 

Lab Used 

DISSOLVED GASES PPM 

Acetytene (C2H2) 

l4ydrogen (H2) 

Ethytene (C2H4) 

Methane (CH4) 

Ethane (C2H6) 

Carbon Monoxide (CO) 

Carbon Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Total Gas% 

JACO 

9/16/2008 

0 

39 

10 

13 

5 

601 

3411 

269 

668 

5.65% 

JACO 

8/29/2007 

0 

48 

S 

14 

4 

751 

2630 

S837 

822 

8.39% 

JACO 

11/9/2006 

0 

32 

4 

12 

3 

563 

2091 

2689 

614 

6.71% 

JACO 

10/12/2005 

0 

29 

5 

13 

4 

611 

2430 

10 

672 

3.98% 

JACO 

6« 6/2004 

0 

36 

4 

12 

3 

478 

2136 

81 

533 

4.38% 

JACO 

8/5/200S 

1 

34 

5 

12 

3 

517 

2574 

62 

572 

4.82% 

JACO 

8/12/2002 

0 

40 

5 

14 

3 

604 

3089 

1080 

688 

5.84% 

OIL QUALITY 

Dielectric D-1816 

Water in Fluid (ppm) D-1533 

Acid Number (mg KOH/g) 0-974 

Interfacial Tens.(dynes/cm) 0-971 

ASTM Color D-1 SOO 

Visual Inspection D-1524 

Specific Gravity 0-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

62.9 

1.7 

0.03 

40 

L0.5 

Pass 

0.892 

2,21 

42.7 

2.8 

0.02 

39 

LO.S 

Pass 

0.892 

2.14 

44.3 

3.4 

0.022 

36.1 

L0.5 

Pass 

0.891 

4.93 

46,1 

6.1 

0.013 

42.7 

0.5 

Pass 

0.884 

3.87 

47.3 

11.7 

0.017 

44.2 

0.5 

Pass 

0.891 

11.52 

51.3 

12.5 

0.011 

36.9 

L0.5 

Pass 

0.8918 

5.98 

48.4 

11.4 

0.011 

37.1 

L0.5 

Pass 

0.8924 

9.44 

OPERATING CONDITIONS 

Ambient Temp. "F. 

Winding Temp °C. 

Uquid Temp 'C. 

Pressure 

Liquid Level 

GAS DIAGNOSTiCS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

iEEE//\NSi (C57.104-1991) 

75 

28 

0 

Ok 

0 0 1 0 

i.73 

80 

SOC 

0 

ok 

04 -14 

3.S0 

70 

25C 

-2 

Ok . 

0 4 - 1 4 

3,71 

65F 

SOC 

0 

ok 

04-14 

3.98 

75F 

25C 

-2 

Ok 

04-1-0 

4.47 

75F 

25C 

-3 

ok 

04-14 

4.98 

SOF 

35C 

0 

Ok 

COMMENTS needs pressure 



TCS 3 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Mliwaukle. Oregon 

(503) 654-7231 

OiL ANALYSIS TEST RESULTS 

Customer: 

/Vddress: 

Phone: 

Contact: 

Substetion/Site: 

Transformer No.: 

Manutecturer/Date: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Ethytene (C2H4) 

Mettiane (CH4) 

Ethane (C2H6| 

Carbon Monoxide (CO) 

Cartion Dioxide (C02) 

Oxygen (02) 

Total Combustibles 

Total Gas% 

OIL QUAUTY 

Dielectric 13-1816 

Water in Fluid (ppm) 0-1533 

Add Number (mg KOH/g) 0-974 

Interfacial Tens.(dynes/cm) 0-971 

ASTM Color 0-1500 

Visual Inspection 0-1524 

Specific Gravity 0-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. T . 

Winding Temp "C. 

Liquid Temp 'C. 

Pressure 

Liquid Levei 

GAS DIAGNOSTICS 

Rogers RaUo 

Cellulose Ratio (C02/C0) 

Cascade General Shipyard 

SSSS N Channel Blvd. PDX 

S03-247-1667 

Ken Swingle 

Sub 8 

MS90623TLPA 

GE 

12,5/0.46kV 

JACO 

9/17/2008 

0 

36 

8 

14 

6 

60S 

3009 

249 

668 

6.23% 

58.8 

1.7 

0.03 

37 

L0.S 

Pass 

0.89 

2.21 

SS 

28 

0 

NOLG 

0 0 1 0 

4.97 

JACO 

8/29/2007 

0 

46 

3 

14 

4 

731 

2648 

4837 

798 

9.64% 

43.5 

3.4 

0.02 

37 

L0.5 

Pass 

0.892 

2.14 

80 

26 

0 

ok 

0 4 4 4 

3.62 

JACO 

11/10/2006 

0 

27 

3 

13 

3 

539 

1983 

693 

586 

5.93% 

47.3 

4 

0.014 

34.2 

LO.S 

Pass 

0.891 

4.93 

SS 

18 

0 

ok 

04 -14 

3.68 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

10/11/2005 

0 

35 

3 

12 

3 

516 

1976 

11 

569 

5.91% 

43.6 

4 

0.013 

42.1 

0.5 

Pass 

0.8945 

3.87 

65 

24 

0 

04-14 

3.83 

9/17/2008 

KH 

1609 

NP 

0.75 

230 

no data 

5,75 

JACO 

6/16/2004 

0 

42 

3 

16 

4 

614 

2616 

73 

679 

5.91% 

53.2 

7 

0.011 

42.1 

0.5 

Pass 

0.89 

11.52 

75 

35 

•0.5 

0-044 

4.24 

JACO 

8/5/2003 

0 

36 

3 

11 

2 

477 

2246 

65 

529 

4.67% 

50.9 

6.3 

0.011 

41.1 

0.5 

Pass 

0.8915 

5.98 

69 

30 

0 

NOLG 

0-0-14 

4.71 

JACO 

8/12/2002 

0 

38 

3 

13 

3 

538 

2529 

79 

595 

5.36% 

46.9 

8 

0.014 

43 

0.5 

Pass 

0.8919 

9.44 

80 

35 

0 

NOLG 

lEEBANSl (057.104-1991) 

COMMENTS needs pressure 



070922-2 

1 .STVt. SUBSTATION TECHNICAL RESOURCES, 

W 

1 Customer: 

1 Address: 

Phone; 

Contact: 

SubstaUon/Slte: 

Transformer No.: 

Manufacturer/Date: 

Voitege: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene (C2H2) 

Hydrogen (H2) 

Etiiyiene (C2H4) 

Methane (CH4) 

Ethane (C2H6) 

1 Carbon Monoxide (CO) 

Cartion Dioxide (C02) 

1 Oxygen (02) 

1 Total Combustibles 

Totel Gas% 

OIL QUALITY 

Dielectric D-1816 

Water in Fluid (ppm) D-1533 

Acid Number (mg KOH/g) 0-974 

Interfacial Tens.(dynes/cm) D-971 

ASTM Cotor D-1 SOO 

Visual inspection D-1524 

Specific Gravity D-1298 

Power Factor @ 25 C 

Power Factor @ 100 C 

Relative Saturation 

OPERATING CONDITIONS 

/Vmbient Temp. "F. 

Winding Temp 'C. 

Liquid Temp 'C. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (057.104-1991) 

COMMENTS 

3701 SENaefRd. 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard Date: 

SSSS N Channel Blvd. PDX Report by: 

603-247-1667 STR Job No: 

Ken Swingle Class: 

MVA: 

070922-2 Gallons: 

T 8i R Electtlc PCB's 

12.47kV/0.48 % Imp. 

JACO 

9/17/2008 

1 

4 

2 

1 

1 

48 

1158 

19848 

67 

7.15% 

47.2 

10.2 

0.02 

48 

0 

Pass 

0.877 

8.39 

85 

40 

npg 

Ok 

0 0 1 0 

23.88 

INC. 1 

9/17/2008 

KH 

1609 

1 ' 

515 

2 ppm 

5.5 



TCI 

1 ^ T ^ SUBSTATION 
^ " ' ^ ' • ^ 

S . J C / ' 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

U b Used 

DISSOLVED GASES PPIVI 

1 Acetylene 

j Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mgKOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEE/ANSl (C57.104-1991) 

TECHNICAL 
3701 SENaefRd. 

Milwaukie, Oregon 
(503) 654-7231 

RESOURCES, 

OIL ANALYSIS Ti=:ST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Dry Dock 3 

16121-1 

Sierra 

12470/480 

JACO 

8/30/2007 

0 

5 

4 

3 

1 

356 

2501 

13257 

369 

8.53% 

43.2 

6.3 

0.02 

42 

L1.0 

Pass 

0.876 

6.25 

80 

35 

-0.5 

ok 

0-0-2-0 

7.03 

JACO 

11/17/2006 

0 

4 

4 

3 

1 

28S 

2373 

8094 

300 

7.16% 

53 

5.7 

0.008 

41.8 

L1.0 

Pass 

0.878 

8.38 

47 

25 

-1.5 

ok 

0-0-2-0 

9.43 

COMMENTS needs pressure 

JACO 

10/21/2005 

0 

6 

1 

2 

1 

265 

2233 

1773 

278 

3.59% 

43.8 

7.4 

0.005 

43.3 

L1.0 

Pass 

0.878 

8.91 

60 

30 

-2 

ok 

0-0-2-0 

8.43 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/16/2004 

0 

4 

2 

2 

0 

196 

1849 

3871 

204 

4.23% 

47 

4.5 

0.006 

44.1 

L1.0 

Pass 

0.876 

5.42 

75 

30 

-1.5 

low 

0-0-2-0 

9.43 

8/30/2007 

KH 

1419 

NP 

1 

415 

certnon 

NP 

JACO 

8/5/2003 

0 

5 

3 

2 

0 

241 

2608 

7647 

251 

5.69 

51.3 

9.7 

0.003 

38.8 

L1-0 

Pass 

0.877 

9.26 

79 

36 

-1 

ok 

INC. 

JACO 

8/12/2002 

0 

5 

3 

2 

0 

236 

2634 

8019 

246 

6.02 

49.4 

11.4 

0.003 

36.7 

1 

Pass 

0.877 

8.41 

80 

43 

-0.2 

ok 

JACO 

9/11/2001 

0 

6 

3 

2 

1 

271 

3000 

14222 

283 

8.09 

43.8 

10.3 

0.006 

42.3 

1 

Pass 

0.0876 

9.84 

70 

36 . 

0 

ok 



TC2 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Milwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Inter^cial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

Relative Saturation 

OPERATING CONDITIONS 

/Vmbient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Dry Dock 3 

16745-1 

Sierra 

12470/480 

JACO 

8/30/2007 

0 

2 

16 

4 

1 

274 

2658 

13866 

279 

8.32% 

36.6 

4.5 

0.02 

43 

L1.5 

pass 

0.876 

5.42 

80 

30 

0 

ok 

1-0-2-0 

9.7 

JACO 

11/17/2006 

0 

7 

20 

6 

1 

577 

2437 

2324 

611 

5.89% 

48.2 

9.1 

0.008 

37.9 

L1.5 

pass 

0.875 

16.44 

47 

20 

0 

ok 

0-0-2-0 

4.22 

JACO 

10/21/2005 

0 

10 

18 

5 

1 

562 

2648 

342 

596 

3.78% 

45.7 

9 

0.008 

44.8 

L1.5 

pass 

0.8775 

7.41 

80 

40 

0 

ok 

0-0-2-0 

4.71 

Date: 

Report by 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/19/2004 

0 

12 

16 

5 

1 

520 

2850 

1019 

544 

5.25% 

49 

6.3 

0.008 

46.2 

L1.5 

pass 

0.876 

5.18 

75 

40 

-1 

ok 

0-0-2-0 

5.48 

8/31/2007 

KH 

1419 

NP 

1.5 

327 

cert, non 

NP 

JACO 

8/5/2003 

0 

2 

13 

3 

1 

149 

2951 

11059 

168 

5.74 

50.8 

18.2 

0.008 

39 

1 

pass 

0.876 

9.79 

79 

52 

-0.5 

ok 

JACO 

8/12/2002 

0 

8 

16 

5 

1 

499 

3524 

3753 

529 

6.02 

46.8 

15.3 

0.008 

39.2 

1 

pass 

0.8774 

8.23 

80 

52 

-0.5 

ok 

JACO 

9/11/2001 

0 

11 

59 

5 

1 

606 

5669 

3488 

682 

6.81 

44.5 

15.3 

0.008 

37.6 

1 

pass 

0.08755 

7,69 

70 

54 

-1 

ok 

lEEE/ANSl (C57.104-1991) 

COMMENTS needs pressure 



TC3 

. S T ^ SUBSTATION 
^^<M^^ 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mgKOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

TECHNICAL 
3701 SE Naef Rd. 

IVIilwaukie, Oregon 
(503) 654-7231 

RESOURCES, 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Dry Dock 3 

16121-3 

Sierra 

12470/480 

JACO 

8/29/2007 

1 

2 

9 

3 

1 

111 

1981 

18017 

127 

10.21% 

39.3 

21.6 

0.01 

47 

LO.S 

Pass 

0.883 

17.77 

85 

40 

1 

Ok 

1-0-2-0 

17.85 

JACO 

11/11/2006 

1 

3 

11 

3 

2 

83 

1933 

14693 

103 

10.91% 

43.9 

10.8 

0.003 

43.4 

LO.S 

Pass 

0.885 

19.51 

47 

20 

Ok 

1-0-2-0 

23.29 

JACO 

10/12/2005 

1 

3 

11 

3 

1 

66 

1491 

3316 

85 

4,8% 

39.3 

23.3 

0.008 

43.5 

L0.5 

Pass 

0.886 

28.04 

60 

30 

1.5 

Ok 

1-0-2-0 

22.59 

Date: 

Report by 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/19/2004 

1 

0 

11 

2 

1 

33 

866 

11042 

48 

7.17% 

45.2 

14.2 

0.008 

49.4 

L0.5 

Pass 

0.885 

18.49 

75 

28 

1.5 

ok 

2-0-2-0 

26.24 

8/29/2007 

KH 

1419 

NP 

1 

415 

cert.non 

5.7 

JACO 

8/5/2003 

1 

2 

9 

2 

1 

16 

471 

10706 

31 

5.80 

48.2 

27.3 

0.003 

39.8 

L1.0 

Pass 

0.885 

22.46 

79 

40 

2.5 

ok 

INC. 

JACO 

11/14/2002 

0 

2 

0 

0 

1 

2 

346 

1989 

5 

4.68 

42.5 

6 

0.003 

49.2 

0 

Pass 

0.8938 

4.94 

60 

40 

1 

ok 

JACO 

8/12/2002 

35 

86 

758 

284 

93 

274 

2815 

7615 

1530 

6.70 

30 

39.8 

0.006 

41.7 

1 

Pass 

0.876 

32.75 

80 

40 

0.5 

ok 



TC29 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SE Naef Rd. 

Milwaukie, Oregon 
(503) 654-7231 

OIL ANALYSrS TEST RESULTS 

Customer: 
Address: 

Phone: 
Contact: 

Substation/Site: 
Transformer No.: 

Manufacturer: 
Voltage: 

Lab Used 
DISSOLVED GASES PPM 

Acetylene 
Hydrogen 
Ethylene 
Methane 

Ethane 
Carbon Monoxide 

Carbon Dioxide 
Oxygen 

Total Combustibles 
Total Gas 

OIL QUALITY 
Dielectric Break (kV) 
Water in Fluid (ppm) 

Acid Number (mg KOH/g) 
Interfacial Tens.(dynes/cm) 

ASTM Color 
Visual Inspection 

Specific Gravity 
Relative Saturation 

OPERATING CONDITIONS 
Ambient Temp. F: 
Winding Temp. C: 

Liquid Temp. C: 
Pressure 

Liquid Level 

Cascade General Shipyard 
5555 N Channel Blvd. 
503-247-1667 
Ken Swingle 
Sub 4-2 
7916702 
Elect. Tech 
12470/480 

JACO JACO 
8/29/2007 11/9/2006 

0 
7 
1 
3 
1 

137 
1390 
4726 
149 

5.26% 

free water 
84.7 
0.02 
39 

L5.5 
Fail 

0.884 
75.05 

80 

38 
1-5 
ok 

0 
15 
0 
2 
1 

85 
1016 
3591 
103 

3.52% 

41.8 
16.8 
0.03 
31.9 
L5.5 
Pass 
0.88 
58.95 

55 

5 
0 

ok 

PDX 

JACO 

Date: 
Report by: 

STR Job No: 
Class: 
MVA: 

Gallons: 
PCB's 

% Imp. 

JACO 
10/12/2005 6/16/2004 

0 
9 
1 
4 
3 

122 
1176 

11 
139 

2.63% 

39.9 
18 

0.023 
32.5 
5.5 

Pass 
0.885 
17.86 

55 

35 
0 
ok 

6 
11 
15 
1 
0 
88 

1062 
73 
121 

0.041 

41.5 
40.1 
0.022 
32.6 
5.5 

Pass 
0.8825 
48.26 

75 

30 
0 

low 

8/29/2007 
KH 

1419 
NP 

0.33 
176 Rtemp 

5.1 

JACO 
8/5/2003 

0 
9 
1 
5 
5 

74 
967 
68 
94 

41103 

42.7 
18 

0.025 
32.1 
5.5 

Pass 
0.883 
15.95 

79 

38 
2 

ok 

JACO 
8/12/2002 

0 
15 
1 
5 
6 

41 
638 
97 
68 

41682 

44.8 
19.8 
0.025 
32.7 
5.5 

Pass 
0.884 
24.79 

80 

29 
1 

ok 

JACO 
9/11/2001 

0 
2 
1 
7 
9 
42 
577 
77 
61 

32969 

44.9 
17.8 

0.025 
32.6 
5.5 

Pass 
0.8835 

#VALUE! 

70 

18C 
0 
ok 

GAS DIAGNOSTICS 
Rogers Ratio 0-0-1-0 

Cellulose Ratio (C02/C0) 10.15 
lEEE/ANSl (C57.104-1991) 

11.95 9.64 12.07 

COMMENTS unit has free water - needs to be filtered ASAP 



TC30 

SUBSTATION T E C H N I C A L RESOURCES, INC. 
3701 SE Naef Rd. 

Mihwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (057.104-1991) 

COMMENTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

603-247-1667 

Ken Swingle 

Sub 4-4 

79F6704 

Elect Tech 

12470/480 

JACO 

8/29/2007 

0 

16 

6 

2 

1 

128 

1201 

972 

153 

5.56% 

37.7 

18.8 

0.04 

40 

L5.0 

Pass 

0.882 

16.66 

80 

38 

3 

ok 

0-0-2-0 

9,38 

JACO 

11/9/2006 

0 

11 

5 

2 

0 

96 

1027 

2952 

114 

4.13% 

45.7 

1.2 

0.065 

35 

LS.O 

Pass 

0.878 

1.76 

52 

25 

3 

ok 

10.7 

JACO 

10/11/2005 

1 

7 

4 

2 

0 

76 

860 

441 

90 

2.89% 

38.4 

76.7 

0.026 

37 

L5.5 

Pass 

0.88 

76.09 

52 

35 

0 

ok 

11.32 

Date: 

Report by 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

7/28/2004 

<1 

<1 

<1 

<1 

<1 

<10 

<100 

<100 

* 
* 

42 

4 

0.022 

36.7 

L5.5 

Pass 

0.8815 

1.94 

80 

55 

1.5 

ok 

8/29/2007 

KH 

1419 

NP 

0.33 

176 

no data 

5.1 

JACO 

6/16/2004 

0 

5 

17 

3 

3 

88 

1614 

64 

116 

3.58% 

42.2 

93.6 

0.025 

36.9 

L5.5 

Pass 

0.88 

112.64 

75 

30 

0 

ok 

18.34 

rtemp 

JACO 

8/12/2002 

1 

4 

22 

3 

3 

112 

1853 

122 

117 

3.8% 

40 

18 

0.025 

37 

5.5 

Pass 

0.8828 

15.95 

78 

38 

0.5 

ok 

JACO 

8/12/2002 

1 

7 

21 

4 

3 

111 

1931 

97 

147 

3.9% 

34.8 

22.7 

0.02 

37.7 

5,5 

Pass 

0.883 

21.68 

80 

36 

0 

Ok 



TC31 

^ T ^ SUBSTATION 
\ t - / 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

A d d Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

TECHNICAL RESOURCFS 
3701 SENaefRd. 

Milwaukie, Oregon 
(503)654-7231 

OIL ANALYSIS TEST 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 4-11 

79F6701 

Elect Tech 

12470/480 

JACO JACO 

8/29/2007 11/9/2006 

0 

23 

3 

4 

4 

118 

1436 

3017 

152 

4.44% 

33.3 

11.9 

0.03 

38 

L5.5 

Pass 

0.88 

10.95 

75 

37 

0 

low 

0-1-0-0 

12.17 

0 

25 

4 

6 

5 

117 

1770 

4750 

157 

4.81 

47.1 

8.1 

0.038 

33-8 

LO.O 

Pass 

0.88 

22.60 

50 

10 

0 

tow 

15,13 

JACO 

RESULTS 

Date: 

Report by 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/11/2005 6/16/2004 

0 

24 

4 

5 

5 

111 

1529 

19 

149 

2.51% 

34.9 

16.9 

0.023 

33.3 

L6.0 

Pass 

0.882 

16.76 

65 

35 

0 

low 

13.77 

COMMENTS needs pressure - low liquid level -

0 

20 

4 

14 

17 

109 

1872 

51 

164 

3.94 

40.6 

36 

0.022 

33 

L6.0 

Pass 

0.882 

43.32 

75 

30 

0 

low 

17.17 

add rtemp 

8/29/2007 

KH 

1419 

NP 

0.33 

176 

no data 

5.1 

JACO 

, INC. 

rtemp 

JACO 

8/5/2003 8/12/2002 

0 

5 

4 

7 

6 

96 

1965 

69 

118 

4.08 

26 

22.1 

0.023 

32.2 

L6.0 

Pass 

0.882 

26.60 

70 

30 

0 

low 

0 

12 

5 

10 

10 

75 

2061 

62 

112 

4.19 

33.8 

14.5 

0.02 

33 

5.5 

Pass 

0.886 

11.93 

80 

40 

1 

tow 

JACO 

9/11/2001 

0 

15 

5 

16 

14 

113 

2727 

70 

163 

5.08 

30 

22.4 

0.02 

33.9 

5.5 

Pass 

0.886 

18.43 

70 

40 

0 

ok 



TC32 

^ T ^ SUBSTATION 
X M ; ^ 

Customer: 

Address: 

Phone: 

Contact: 

Substatlon/Slte: 

Transfomier No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

TECHNICAL 
3701 SE Naef Rd. 

IVIilwaukie, Oregon 
(503) 654-7231 

RESOURCES, 

OIL ANALYSIS TES! ' RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 12-2 

79F67112 

Elect. Tech 

12470/480 

JACO 

8/30/2007 

0 

4 

4 

1 

0 

64 

591 

11915 

73 

5.31% 

26.2 

15.3 

0.06 

47 

6 

Pass 

0.878 

31.39 

70 

17 

0 

ok 

0-0-2-0 

9.23 

JACO 

Date: 

Report by: 

STR Job No: 

JACO 

11/17/2006 10/21/2005 

0 

5 

3 

1 

0 

29 

432 

9479 

38 

4.44% 

33.6 

9.8 

0.049 

31.9 

L6.0 

Pass 

0.88 

11.79 

40 

30 

0 

ok 

14.9 

0 

7 

4 

1 

0 

65 

486 

2003 

77 

2.73% 

37 

19.2 

0.023 

32 

L6.0 

Pass 

0.883 

19.05 

65 

35 

0 

ok 

7.48 

COMMENTS needs pressure - lowering dielectric 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/16/2004 

<1 

<1 

<1 

<1 

<1 

<10 

<100 

<100 

* 
* 

41 

4.1 

0.022 

32.9 

LO.O 

Pass 

0.88 

1.99 

80 

55 

1.5 

ok 

8/30/2007 

KH 

1419 

NP 

1 

316 

no data 

5.5 

JACO 

6/16/2004 

0 

5 

2 

3 

. 1 

68 

560 

86 

79 

3.69% 

42.5 

80.8 

0.022 

32 

LO.O 

Pass 

0.88 

89.94 

75 

32 

0 

High 

8.24 

INC. 

rtemp 

JACO 

8/5/2003 

0 

5 

4 

1 

0 

71 

633 

96 

81 

3.28% 

35.8 

30.2 

0.023 

32.2 

L6..0 

Pass 

0.882 

36,34 

70 

30 

0 

ok 

JACO 

8/12/2002 

0 

3 

1 

0 

3 

56 

496 

1051 

63 

3,66 

40.9 

43.6 

0.023 

32 

LO.O 

Pass 

0.882 

35.87 

70 

40 

0 

ok 



TC33 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

NJE/ ' 
3701 SE Naef Rd. 

Mliwaukle, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ken Swingle 

Substation/Site: Sub 4-3 

Transformer No.: 79F9703 

Manufacturer Elect Tech 

Voltage: 12470/480 

Date: 8/30/2007 

Report by: KH 

STR Job No: 1419 

Class: NP 

MVA: 0.33 

Gallons: 176 Rtemp 

PCB's no data 

% Imp. 5.1 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

JACO 

8/30/2007 

7 

19 

18 

6 

2 

186 

1534 

8543 

238 

5.07% 

29.9 

7.4 

0.03 

39 

LS.O 

Pass 

0.882 

6.56 

80 

38 

1 

ok 

JACO 

11/9/2006 

8 

18 

20 

7 

2 

188 

1409 

3566 

243 

4.08% 

39 

7.6 

0.03 

31.9 

LS.O 

Pass 

0.878 

11.17 

53 

25 

0 

ok 

JACO 

10/12/2005 

10 

14 

25 

9 

2 

202 

1812 

1454 

262 

3.23% 

40.2 

11.1 

0.023 

32.8 

5 

Pass 

0.882 

13.36 

50 

30 

0 

ok 

JACO 

6/16/2004 

10 

11 

26 

11 

5 

165 

1643 

67 

228 

4.06% 

41.5 

20.3 

0.022 

32.7 

5 

Pass 

0.882 

21.74 

75 

33 

0.7 

ok 

JACO 

8/5/2003 

11 

11 

30 

11 

4 

156 

1820 

118 

223 

4.23% 

45.6 

19.8 

0.023 

32 

5 

Pass 

0.889 

20.41 

69 

34 

0.5 

ok 

JACO 

8/12/2002 

12 

13 

32 

13 

5 

146 

1840 

200 

221 

4.53% 

41.8 

22.1 

0.023 

32.8 

5 

Pass 

0.881 

16.30 

80 

43 

1.6 

ok 

JACO 

9/11/2001 

15 

24 

40 

16 

7 

139 

1982 

71 

241 

6.07 

42.7 

20.1 

0.022 

32.9 

6 

Pass 

0.881 

15.37 

70 

42 

1.5 

ok 

GAS DIAGNOSTICS 

Rogers Ratio 0-0-2-0 

Cellulose Ratio (C02/C0) 8.25 

lEEE/ANSl (C57.104-1991) 

COtUIIWENTS 

7.49 8.97 9.96 



TC34 

. s T ^ SUBSTATION 

xt / 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer-

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethytene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mgKOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

TECHNICAL 
3701 SENaefRd. 

Mihwaukle, Oregon 
(503) 654-7231 

RESOURCES, 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 4-1 

79F9701 

Elect Tech 

12470/480 

JACO 

8/30/2007 

0 

22 

2 

1 

0 

34 

461 

12350 

59 

5.54% 

33.5 

10.9 

0.04 

36 

L6.0 

Pass 

0.885 

8.97 

80 

40 

0.25 

ok 

5-0-2-0 

13.66 

JACO JACO 

11/11/2006 10/11/2005 

0 

14 

2 

1 

0 

19 

400 

8995 

36 

4.42% 

43.2 

24.4 

0.046 

30.7 

L5.5 

Pass 

0.88 

35.85 

50 

25 

0 

ok 

21.05 

0 

36 

3 

1 

0 

37 

454 

2189 

77 

2.45% 

39.7 

23.2 

0.029 

33.1 

6 

Pass 

0.8825 

23.01 

65 

35 

0 

ok 

12.27 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/16/2004 

0 

8 

1 

2 

1 

47 

429 

98 

59 

4.00% 

41.5 

18.6 

0.028 

33.2 

6 

Pass 

0.882 

22.38 

75 

30 

0 

ok 

9.13 

8/29/2007 

KH 

1419 

NP 

0.33 

176 

no data 

5.1 

JACO 

8/5/2003 

0 

5 

3 

2 

0 

66 

571 

42 

76 

4.04% 

46.7 

29.7 

0.031 

33.5 

6 

Pass 

0.8815 

35.74 

65 

30 

0 

ok 

INC. 

rtemp 

JACO 

8/12/2002 

0 

9 

2 

2 

0 

57 

463 

56 

70 

3.46% 

42 

26.7 

0.031 

33.5 

6 

Pass 

0.881 

20.42 

80 

42 

0 

ok 

JACO 

9/11/2001 

0 

33 

3 

3 

2 

75 

733 

105 

116 

4.26 

42.5 

25.9 

0.028 

33.4 

6 

Pass 

0.8808 

21.31 

70 

40 

0 

Ok 



TC35 

1 - S T ^ SUBSTATION 

xny 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Vottage: 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

TECHNICAL 
3701 SENaefRd. 
Iflilwaukle, Oregon 

(503) 654-7231 

RESOURCES, 

OIL ANALYSIS TF55T RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 4-12 

79F97012 

Elect Tech 

12470/480 

JACO 

8/29/2007 

0 

5 

4 

1 

0 

41 

899 

11199 

51 

5.48% 

36.5 

21.9 

0.03 

37 

LS.O 

Pass 

0.883 

19.40 

80 

38 

0 

ok 

0-0-2-0 

21.93 

JACO 

Date 

Report by 

STR Job No 

JACO 

11/9/2006 10/12/2005 

0 

6 

5 

1 

0 

37 

874 

8532 

49 

4.96% 

45 

23.8 

0.03 

31.9 

15.0 

Pass 

0.88 

34.97 

SO 

25 

0 

ok 

23.62 

COMMENTS needs pressure 

0 

10 

5 

1 

0 

60 

719 

1203 

76 

2.98% 

38.5 

26.2 

0.023 

32.3 

5.5 

Pass 

0.8835 

25.99 

65 

35 

0 

ok 

11.98 

Class 

MVA 

Gallons 

PCB's 

% Imp 

JACO 

7/28/2004 

<1 

<1 

<1 

<1 

<1 

<10 

<100 

<100 

* 
* 

40 

8.7 

0.022 

32.3 

5.5 

Pass 

0.882 

4.23 

80 

55 

1.5 

ok 

8/29/2007 

KH 

1419 

NP 

0.33 

176 

no data 

5.1 

JACO 

6/16/2004 

0 

142 

12 

15 

12 

116 

2117 

74 

297 

4.52% 

39.7 

107 

0.022 

32.2 

5.5 

Pass 

0.8815 

128.76 

75 

30 

0 

low 

18.25 

INC. 

Rtemp 

JACO 

8/5/2003 

0 

17 

8 

4 

2 

86 

1503 

122 

117 

3.8% 

38 

69.7 

0.023 

32.4 

5.5 

Pass 

0.8825 

61,76 

78 

38 

0 

low 

JACO 

8/12/2002 

0 

7 

6 

3 

1 

85 

1173 

233 

102 

4.1% 

38.5 

38.4 

0.023 

32 

5.5 

Pass 

0.883 

31.60 

80 

40 1 
0 

low 



TC36 

1 ^ T ^ SUBSTATION 
^ ^ - / 

\ J R . X 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

AmbientTemp.F: 

Winding Temp.C: 

Liquid Temp.C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

TECHNICAL RESOURCES, iNC 
3701 SE Naef Rd. 

IVIihivaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 12-4 

79F6714 

Elect Tech 

12470/460 

JACO JACO 

8/29/2007 11/9/2006 

0 

2 

10 

3 

2 

137 

1380 

3332 

154 

5.61% 

30.1 

12.5 

0.03 

41 

L5.5 

Pass 

0.884 

10.28 

80 

40 

2 

Ok 

1-0-2-0 

10.07 

1 

3 

10 

3 

2 

115 

1120 

1329 

134 

3.37 

41 

7 

0.044 

33.7 

L5.S 

Pass 

0.878 

10.29 

70 

26 

1.6 

ok 

9.74 

JACO 

RESULTS 

Date: 

Report by 

STR Job No: 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

7/28/2004 6/16/2004 

<1 

<1 

<1 

<1 

<1 

<10 

<100 

<100 

* 
* 

43.1 

7.6 

0.022 

35.1 

LS.O 

Pass 

0.881 

3.69 

80 

55 

1.5 

ok 

1 

6 

40 

27 

28 

389 

2337 

95 

491 

0.043 

44.1 

84.9 

0.02 

35.6 

5.5 

Pass 

0.88 

67.34 

75 

41 

().5 

ok 

8/29/2007 

KH 

1419 

1 

316 

5.5 

JACO 

8/5/2003 

1 

5 

42 

24 

29 

345 

2381 

79 

446 

42413 

34 

18-6 

0.02 

31.1 

5.5 

Pass 

0.881 

17.77 

65 

36 

1 

ok 

rtemp 

JACO 

8/12/2002 

1 

6 

45 

30 

35 

388 

2763 

109 

505 

46588 

39.2 

21.5 

0.017 

37.5 

5.5 

Pass 

0.881 

13.28 

80 

48 

2 

ok 

• 

JACO 

9/11/2001 

1 

5 

39 

28 

31 

373 

3506 

61 

477 

46289 

38.8 

23.1 

0.022 

37.6 

5.5 

Pass 

0.8805 

17.67 

70 

42 

1 

ok 



TC37 

L-

1 ^ T ^ SUBSTATION 
^ M / ^ 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

1 Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

1 Ethylene 

1 Methane 

1 Ethane 
1 Carbon Monoxide 

Carbon Dioxide 

Oxygen 

1 Total Combustibles 

1 Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

1 Interfacial Tens.(dynes/cm) 

ASTM Color 

1 Visual Inspection 

1 Specific Gravity 

1 Relative Saturation 

OPERATING CONDITIONS 

AmbientTemp.F: 

Winding Temp.C: 

Liquid Temp.C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

TECHNICAL 
3701 SE Naef Rd. 

Miiwaukte, Oregon 
(503) 654-7231 

RESOURCES. INC. 

OIL ANALYSIS TEST RFSULTS 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swinglf 

Sub 4-6 

79F6706 

Elect. Tech 

12470/460 

JACO 

8/29/2007 

0 

27 

2 

4 

1 

212 

1831 

4145 

246 

5.79% 

36.5 

11.4 

0.04 

36.1 

L5.5 

Pass 

0.883 

9.38 

80 

40 

1 

ok 

0-0-1-0 

8.64 

J 

JACO 

11/9/2006 

0 

21 

2 

4 

1 

160 

1422 

730 

188 

3.93% 

45.2 

11.6 

0.041 

31.7 

L6.0 

Pass 

0,875 

19.28 

55 

22 

0 

ok 

8.89 

PDX 

Date 

Report by 

STR Job No 

JACO 

10/11/2005 

1 

21 

2 

3 

1 

128 

1588 

220 

156 

4.9% 

40 

19.8 

0.023 

32.2 

LO.O 

Pass 

0.883 

19.64 

65 

35 

1.5 

ok 

12.41 

Class 

MVA 

Gallons 

PCB's 

% Imp 

JACO 

6/16/2004 

0 

11 

2 

9 

11 

109 

2123 

155 

142 

5.36% 

43 

26.2 

0.025 

27.4 

5.5 

Pass 

0.881 

31.53 

70 

30 

2.5 

low 

19.48 

8/29/2007 

KH 

1419 

NP 

0.33 

176 

5.1 

JACO 

8/6/2003 

1 

7 

2 

5 

4 

71 

1821 

71 

90 

4.9% 

38.5 

25.6 

0.025 

34.1 

5.5 

Pass 

0.884 

30.81 

70 

30 

2.5 

low 

rtemp 

JACO 

8/12/2002 

0 

8 

1 

6 

6 

103 

1711 

194 

124 

4.5% 

36.5 

27.3 

0.023 

34.4 

5.5 

Pass 

0.882 

20.88 

80 

42 

3.5 

low 

JACO 

9/11/2001 

0 

6 

2 

10 

11 

79 

1555 

115 

108 

5.8% 

35.5 

26.4 

0.028 

34.5 

5.5 

Pass 

0.8815 

21.72 

70 

40 

0.5 

low 



TC38 

^ T ^ SUBSTATION 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

TECHNICAL RESOURCES, INC. | 
3701 SENaefRd. 

Mihwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

Sub 4-9 

79F6709 

Manufacturer Elect Tech 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

AmbientTemp.F: 

Winding Temp.C: 

Liquid Temp.C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

12470/460 

JACO JACO 

8/29/2007 11/9/2006 

0 

14 

3 

5 

3 

146 

1787 

5079 

171 

5.31% 

43.1 

7.4 

0.03 

40 

LO.O 

Pass 

0.883 

6.09 

80 

40 

0 

ok 

0-0-1-0 

12.24 

0 

75 

3 

6 

3 

134 

1603 

1876 

221 

4.12% 

46.1 

9.3 

0.041 

31.9 

LO.O 

Pass 

0.88 

11.19 

55 

30 

0 

low 

11.96 

COMMENTS needs pressure 

PDX 

Date: 

Report by 

STR Job No: 

JACO 

10/11/2005 

0 

40 

3 

5 

3 

119 

1613 

18 

170 

2,53% 

37.4 

14 

0.021 

36.9 

L6.0 

Pass 

0.882 

13.89 

65 

35 

0 

ok 

13.54 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/16/2004 

0 

9 

3 

10 

7 

116 

1903 

52 

145 

4.40% 

37.7 

16.9 

0.022 

37.1 

5.5 

Pass 

0.882 

20.34 

75 

30 

0 

ok 

16.41 

8/29/2007 

KH 

1419 

NP 

0-33 

176 

5.1 

JACO 

8/5/2003 

0 

20 

3 

11 

8 

145 

2281 

59 

187 

4.4% 

41.7 

21.5 

0.023 

37 

5.5 

Pass 

0-882 

20.54 

60 

36 

0 

Low 

15.73 

rtemp 

JACO 

8/12/2002 

0 

13 

3 

11 

7 

149 

2358 

119 

183 

4.3% 

40.8 

22.7 

0.023 

37 

5.5 

Pass 

0.881 

13.07 

80 

50 

0 

ok 

JACO 

9/11/2001 

0 

21 

3 

14 

7 

193 

3430 

80 

238 

54048 

40.4 

17.2 

0.02 

37.1 

5.5 

Pass 

0.881 

14.15 

70 

40 

0.5 

ok 



TC39 

^ T ^ SUBSTATION 

\ t - / 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Slte: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mgKOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp.F: 

Winding Temp.C: 

Liquid Temp.C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (057.104-1991) 

TECHNICAL RESOURCES, INC. 1 
3701 SE Naef Rd. 

lUitwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

Sub 4-10 

79F67010 

Elect Tech 

12470/460 

JACO JACO 

8/29/2007 11/9/2006 

0 

32 

2 

2 

1 

102 

803 

1060 

139 

4.17 

34.9 

4.2 

0.03 

40 

LS.O 

Pass 

0.884 

4.50 

80 

33 

0 

ok 

5-0-1-0 

7.87 

0 

34 

1 

2 

1 

79 

653 

474 

117 

3.65 

46 

8.7 

0.022 

34.4 

L4.S 

Pass 

0.88 

12.78 

56 

25 

0 

ok 

8.27 

COMMENTS needs pressure 

PDX 

JACO 

RESULTS 

Date: 

Report by 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/11/2005 7/28/2004 

0 

10 

1 

2 

1 

38 

287 

73 

52 

2.22% 

35.9 

21.5 

0.021 

35.4 

LS.O 

Pass 

0.882 

38.84 

65 

20 

-1 

ok 

7.55 

<1 

<1 

<1 

<1 

<1 
<10 

<100 

<100 

* 
* 

40.9 

4 

0.025 

35 

LS.O 

Pass 

0.8815 

1.94 

80 

55 

1.5 

ok 

8/29/2007 

KH 

1419 

NP 

0.33 

176 

5.1 

JACO 

6/16/2004 

0 

382 

3 

9 

6 

113 

1312 

68 

513 

4.77% 

42.8 

68.6 

0.02 

35.1 

LS.O 

Pass 

0.881 

68.05 

75 

35 

0 

low 

11.61 

rtemp 

JACO 

8/5/2003 

0 

23 

3 

9 

5 

118 

1152 

91 

158 

60412 

34.3 

11.6 

0.02 

34 

LS.O 

Pass 

0.881 

9.54 

78 

40 

0.1 

ok 

JACO 

8/12/2002 

0 

23 

3 

9 

6 

119 

1188 

83 

159 

51019 

34.9 

10.5 

0.011 

36 

LS.O 

Pass 

0.883 

8.64 

80 

40 

1 

ok 



TC40 

1 . s T ^ SUBSTATION 
-str 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

TECHNICAL RESOURCES. iNC 
3701 SE Naef Rd. 

Milwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

Sub 4-8 

79F6708 

Manufacturer Elect. Tech 

Voltage: 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp.F: 

Winding Temp.C: 

Liquid Temp.C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (CS7.104-1991) 

12470/460 

JACO JACO 

8/29/2007 11/8/2006 

7 

20 

240 

44 

33 

169 

1130 

85 

613 

3.67% 

35.1 

5.2 

0.03 

37 

L2-5 

Pass 

0.882 

4.28 

80 

40 

0 

ok 

1-0-2-0 

4.2 

7 

41 

252 

46 

33 

159 

1113 

33 

538 

3.32% 

39.7 

15.1 

0.035 

34.4 

L2.5 

Fail 

0.88 

22.19 

53 

25 

-0.2 

ok 

7 

COMMENTS needs pressure 

PDX 

Date: 

Report by 

STR Job No: 

JACO 

10/11/2005 

11 

54 

366 

61 

49 

203 

1764 

15 

744 

3.41% 

33 

20.9 

0.031 

35 

L2.0 

Pass 

0.8835 

20.73 

65 

35 

0 

ok 

8.69 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/16/2004 

12 

497 

385 

68 

43 

187 

1925 

136 

1192 

5.00% 

32.9 

36 

0.031 

35.1 

L2.0 

Pass 

0.881 

38.55 

75 

33 

0 

ok 

10.29 

8/29/2007 

KH 

1419 

NP 

0.33 

176 

5.1 

JACO 

8/5/2003 

10 

44 

365 

61 

39 

177 

1875 

71 

696 

4.7% 

34.3 

20.9 

0.031 

34.7 

L2.0 

Pass 

0.881 

25.15 

70 

30 

0 

ok 

rtemp 

JACO 

8/12/2002 

12 

34 

385 

66 

45 

183 

1852 

178 

725 

5.1% 

35 

29.7 

0.028 

35.5 

2.5 

Pass 

0.882 

20.39 

80 

45 

1.5 

ok 

JACO 

9/11/2001 

13 

44 

435 

75 

49 

207 

1995 

81 

823 

63741 

35.5 

15.5 

0.036 

35.7 

2.5 

Pass 

0.8815 

12.75 

70 

40 

1.5 

ok 



TC41 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SE Naef Rd. 

Milwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

TransfonnerNo.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Dioxide 

Carbon Monoxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY TESTS 

Dielectric Break 

Water in Fluid 

Acid Number 

Interfacial Tens. 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp.F: 

Winding Temp.C: 

Liquid Temp.C: 

Pressure 

Liquid Level 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

Sub 12-1 

79F6711 

Elect Tech. 

12470/480 

JACO JACO 

8/29/2007 11/8/2006 

2 

2 

7 

3 

1 

97 

1444 

12693 

110 

6.62% 

46.6 

13.6 

0.03 

41 

L2.5 

PASS 

0.878 

12.05 

80 

38 

0.5 

ok 

2 

3 

8 

3 

1 

63 

1045 

4475 

80 

4.94% 

42.2 

19.2 

0.027 

35.3 

L2.5 

PASS 

0.872 

25.01 

53 

28 

0 

ok 

PDX 

Date: 

Report by 

STR Job No: 

JACO 

10/12/2005 

0 

5 

1 

1 

0 

777 

62 

2214 

69 

3.44% 

39 

23.8 

0.023 

40.4 

L3.0 

PASS 

0.8765 

23.61 

55 

35 

0.5 

Ok 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

7/28/2004 

0 

1 

0 

1 

1 

65 

IS 

222 

18 

1.00% 

38.8 

14.8 

0.025 

40.4 

L3.0 

PASS 

0.875 

7.19 

80 

55 

1.5 

ok 

8/29/2007 

KH 

1419 

NP 

1 

316 

5.5 

JACO 

6/16/2004 

36 

3 

0 

1 

0 

1390 

67 

35310 

108 

4.00% 

39.4 

99.4 

0.022 

41.1 

L3.0 

PASS 

0.874 

98.60 

75 

35 

0 

low 

rtemp 

JACO 

8/5/2003 

0 

6 

1 

1 

0 

589 

55 

3968 

63 

4.26% 

37 

41.3 

0.025 

40 

L3.0 

PASS 

0.8725 

32.76 

78 

41 

0 

OK 

^ ^ 

JACO 

8/12/2002 

0 

9 

1 

2 

0 

575 

67 

708 

69 

36986 

32.2 

43 

0.025 

41.5 

L3.0 

PASS 

0.874 

34.11 

80 

41 

0 

OK 

GAS DIAGNOSTICS 

Rogers Ratio 1-0-2-0 

Cellulose Ratio (C02/C0) 14.89 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

16.59 10.22 20.76 



TC47 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

^ M . y 
3701 SE Naef Rd. 

Milwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard Date: 

Address: 5555 N Channel Blvd. PDX Report by 

Phone: 503-247-1667 STR Job No: 

Contact- Ken Swingle Class: 

Substation/Site: Dry Dock MVA: 

Transformer No.: 771382 Gallons: 

Manufacturer: United Power PCB's 

Voltage: NP % Imp. 

JACO JACO JACO 

11/6/2006 10/18/2005 6/16/2004 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

JACO 

8/30/2007 

21 

53 

11 

26 

6 

788 

2784 

3132 

905 

7.06% 

OIL QUALITY 

Dielectric Break (kV) 43 

Water in Fluid (ppm) 10.8 

Acid Number (mg KOH/g) 0.01 

interfacial Tens.(dynes/cm) 48 

ASTM Color LO.S 

Visual Inspection Pass 

Specific Gravity 0.879 

Relative Saturation 7.41 

OPERATING CONDITIONS 

Ambient Tenip.F: 85 

Winding Temp.C: 

Liquid Temp.C: 45 

Pressure 0.5 

Liquid Level ok 

GAS DIAGNOSTICS 

Rogers Ratio 0-0-1-1 

Cellutose Ratio (C02/C0) 3.53 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

20 

27 

9 

22 

5 

536 

2387 

3066 

619 

5.57% 

53.3 

6.8 

0.003 

47.5 

LO.S 

Pass 

0.875 

4.67 

64 

45 

0 

ok 

0-0-1-1 

4.45 

22 

40 

9 

22 

5 

607 

2933 

568 

705 

4.19% 

50.2 

9.7 

0.005 

46.9 

LO.S 

Pass 

0.878 

7.98 

65 

40 

0 

ok 

0-0-1-1 

4.83 

23 

39 

9 

23 

4 

557 

3173 

903 

655 

6.07% 

53.5 

7.4 

0.006 

51.5 

LO.S 

Pass 

0.8765 

6.09 

75 

40 

0 

ok 

0-0-1-1 

5.7 

8/30/2007 

KH 

1419 

NP 

1 

310 

cert-non 

JACO 

8/S/2003 

23 

34 

8 

21 

4 

509 

3489 

4323 

599 

6.2 

JACO 

8/12/2002 

25 

36 

8 

21 

4 

473 

3652 

4645 

567 

65953 

JACO 

9/11/2001 

25 

34 

7 

20 

4 

437 

4637 

8500 

527 

74225 

51.4 

13.1 

O.()03 

44.4 

LO.S 

Pass 

0.8775 

8.99 

70 

45 

0.25 

ok 

0-0-1-1 

6.85 

46.9 

20.5 

0.003 

45.9 

0,5 

Pass 

0.8785 

10.30 

80 

54 

0 

Ok 

45.4 

12.5 

0.011 

48.6 

0 

Pass 

0.8785 

7.99 

70 

47 

0 

Ok 



TC48 

^ T ^ SUBSTATION 

^my 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp.F: 

Winding Temp.C: 

Liquid Temp.C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

TECHNICAL RESOURCFS, iNC 
3701 SE Naef Rd. 

Milwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TFST 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

C.U.S. 

SBV567601 

West. 

12470/240 

JACO 

8/30/2007 

0 

9 

17 

12 

2 

552 

2970 

2040 

592 

10.85% 

36 

1.1 

0.03 

38 

L2.0 

Pass 

0.875 

1.83 

80 

22 

4 

ok 

1-0-2-0 

5.38% 

r 

JACO 

11/8/2006 

0 

7 

17 

12 

2 

473 

3039 

3135 

511 

10.57% 

44.1 

2.3 

0.016 

32.2 

L2.0 

Pass 

0.872 

6.42 

50 

10 

2.5 

Ok 

1-0-2-0 

6.42% 

PDX 

JACO 

RFSULTS 

Date 8/30/2007 

Report by KH 

STR Job No 

Class 

MVA 

Gallons 

PCB's 

% Imp 

JACO 

10/18/2005 6/19/2004 

0 

14 

17 

11 

2 

487 

3159 

148 

531 

6.5% 

45.6 

4.5 

0.021 

38.8 

L2.0 

Pass 

0.874 

6.61 

65 

25 

3 

ok 

0-0-2-0 

6.49% 

0 

11 

18 

12 

2 

481 

3467 

141 

524 

9.25% 

43.7 

6 

0.022 

38.9 

L2.0 

Pass 

0.871 

13.42 

75 

15 

3.5 

low 

1-0-2-0 

7.21% 

1419 

NP 

1.6 

259 

cert-non 

5.5 

JACO 

8/5/2003 

0 

8 

18 

10 

2 

326 

2764 

266 

364 

5.72% 

50.4 

8.5 

0.014 

36.1 

1.5 

Pass 

0.872 

9.46 

70 

32 

4.5 

ok 

1-0-2-0 

8.48% 

JACO 

8/12/2002 

0 

8 

17 

10 

1 

381 

. 3077 

613 

417 

7.4% 

43.2 

7.4 

0.017 

35.9 

1.5 

Pass 

0.8725 

6.08 

80 

45 

5 

ok 

1 

JACO 

9/11/2001 

0 

11 

19 

11 

2 

492 

3S69 

517 

535 

9.3% 

45.1 

4 

0.025 

37.1 

L2.0 

Pass 

0.8715 

3.97 

70 

35 

4.5 

ok 



TC49 

^ T ^ SUBSTATION 
" ^ ^ y 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufocturer: 

Voltage: 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp.F: 

Winding Temp.C: 

Liquid Temp.C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

TECHNICAL RESOURCES, INC. | 
3701 SE Naef Rd. 

Mliwaukle, Oregon 
(503) 6S4-7231 

OIL ANALYSIS TEST 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

C.U.S. 

SBV567602 

West 

12470/240 

JACO 

8/30/2007 

0 

10 

29 

9 

2 

740 

3041 

6402 

790 

7,46% 

40.2 

1.7 

0.03 

34 

L2.0 

Pass 

0.872 

1.40 

80 

40 

0.5 

ok 

0-0-2-0 

4.11% 

JACO 

11/8/2006 

0 

9 

31 

9 

2 

667 

3112 

4299 

718 

6.97% 

4.44 

5.7 

0.03 

33.6 

L2.0 

Pass 

0.875 

6.86 

50 

30 

-0.5 

ok 

1-0-2-0 

4.67% 

PDX 

JACO 

RFSULTS 

Date: 

Report by 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/18/2005 6/16/2004 

0 

10 

26 

8 

2 

589 

3166 

911 

635 

4.00% 

44.6 

4.S 

0.018 

35.3 

L2.0 

Pass 

0.8735 

4.46 

65 

35 

0 

ok 

0-0-2-0 

5.38% 

0 

11 

31 

10 

2 

678 

3955 

2349 

732 

6.81% 

47.6 

0.6 

0.23 

38.3 

L2.0 

Pass 

0.8715 

0.69 

75 

31 

0 

ok 

0-0-2-0 

5.83% 

8/30/2007 

KH 

1419 

NP 

1.5 

259 

cert-non 

5.47 

JACO 

8/5/2003 

0 

11 

33 

10 

2 

678 

4472 

3730 

734 

6.93% 

52.3 

7.4 

0.011 

34.4 

1.5 

Pass 

0.872 

6.09 

70 

40 

0 

ok 

0-0-2-0 

6.60% 

JACO 

8/12/2002 

0 

9 

28 

9 

1 

SSS 

4150 

4461 

602 

6.4% 

43.6 

8.5 

0.014 

34.3 

1.6 

Pass 

0.8725 

5.84 

80 

45 

1 

ok 

JACO 

9/11/2001 

0 

11 

33 

11 

2 

750 

8100 

4819 

807 

8.1% 

45.6 

2.3 

0.008 

34.3 

L1.5 

Pass 

0.8715 

70 

40 

0.5 

ok 



TC50 

. ^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

sm>' 
3701 SE Naef Rd. 

Mliwaukle, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contact: 

SubstaUon/Site: 

Transformer No.: 

IManufacturer: 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDtTIONS 

Ambient Temp.F: 

Winding Temp.C: 

Liquid Temp.C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

C.U.S. 

SBV567604 

West. 

12470/240 

JACO 

8/30/2007 ' 

0 

8 

21 

10 

2 

599 

2594 

1580 

640 

8,25% 

38-2 

3.4 

0.03 

38 

L2.0 

Pass 

0.871 

3.01 

80 

38 

2 

ok 

1-0-2-0 

4,33% 

JACO 

1/8/2006 

0 

8 

23 

10 

2 

549 

2731 

1894 

592 

8.21% 

41 

2.8 

0.019 

32.9 

L2.0 

Pass 

0.873 

3.37 

50 

30 

1.2 

ok 

1-0-2-0 

4.97% 

PDX 

Date 

Report bs 

STR Job No 

JACO 

10/11/2005 

0 

12 

25 

11 

2 

566 

3145 

229 

616 

5.47% 

42.6 

9.7 

0.021 

39.7 

L2.0 

Pass 

0.875 

11.67 

65 

30 

2 

ok 

0-0-2-0 

5.56 

Class 

MVA 

Gallons 

PCB's 

% Imp 

JACO 

6/15/2004 

0 

13 

25 

12 

2 

616 

3647 

247 

668 

8.64% 

40.9 

11.9 

0.022 

38.2 

L2.0 

Pass 

0.871 

14.32 

75 

30 

2 

ok 

0-0-2-0 

5.92% 

8/30/2007 

r KH 

1419 

NP 

1.5 

259 

cert-non 

5.47 

JACO 

8/5/2003 

0 

8 

26 

11 

2 

477 

3274 

572 

524 

6.24% 

45.9 

9.1 

0.02 

44 

L1.5 

Pass 

0.871 

7.77 

70 

39 

3 

ok 

1-0-2-0 

6.86% 

JACO 

8/12/2002 

0 

10 

21 

10 

2 

559 

3659 

540 

602 

7.4% 

44.6 

5.1 

0.023 

44.6 

1.5 

Pass 

0.8725 

3,50 

80 

45 

4.2 

ok 



TCSl 

^ T ^ SUBSTATION 
Xfe^ 

Customer: 

Address: 

Phone: 

Contact: 

Substatjon/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combusfibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dyn6s/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp.F: 

Winding Temp.C: 

Liquid Temp.C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

TECHNICAL RESOURCES, INC. 1 
3701 SENaefRd. 

Mliwaukle, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

C.U.S. 

SBV567603 

West 

12470/240 

JACO 

8/30/2007 

0 

13 

19 

11 

2 

773 

3127 

1691 

818 

10.65% 

42.3 

2.3 

0.02 

35 

L2.0 

Pass 

0.872 

3.00 

80 

28 

4 

ok 

0-0-2-0 

4.05% 

JACO 

11/8/2006 

0 

9 

21 

11 

2 

661 

3403 

3853 

704 

10.90% 

44.8 

3.4 

0.024 

35.4 

L2.0 

Pass 

0.875 

5.00 

65 

25 

4 

1-0-2-0 

5.15% 

PDX 

JACO 

RESULTS 

Date 

Report b> 

STR Job No 

Class 

MVA 

Gallons 

PCB's 

% Imp 

JACO 

10/18/2005 6/16/2004 

0 

12 

21 

11 

2 

681 

3500 

164 

727 

6.47% 

46.5 

3.4 

0.023 

39.3 

L2.0 

Pass 

0.8735 

5.00 

, 66 

25 

4 

0-0-2-0 

5.14% 

0 

13 

21 

11 

2 

685 

3864 

206 

732 

9.53% 

43 

2.3 

0.031 

39.4 

L2.0 

Pass 

0.871 

5.14 

75 

15 

4 

low 

0-0-2-0 

S.64% 

8/30/2007 

r KH 

1419 

NP 

1.5 

259 

cert-non 

5.51 

JACO 

8/5/2003 

0 

8 

22 

10 

2 

486 

3221 

501 

528 

6.15% 

46.6 

8 

0.02 

35.8 

L1.5 

Pass 

0.871 

9.26 

70 

31 

4.5 

ok 

1-0-2-0 

6.63% 

JACO 

8/12/2002 

0 

11 

24 

11 

2 

542 

3609 

556 

590 

7.30% 

49.4 

5.7 

0.023 

35.7 

1.5 

Pass 

0.8732 

4.36 

80 

42 

5.2 

ok 

JACO 

9/11/2001 

0 

13 

22 

11 

2 

673 

4435 

853 

721 

9.30% 

40.4 

8 

0.022 

36.9 

L2.0 

Pass 

0.8725 

8.57 

70 

33 

5 

ok 



TC52 

j 5 T ^ S U B S T A T I O N 

x i / 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

TECHNICAL RESOURCFS, INC. 
3701 SE Naef Rd. 

Mihvaukte, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingte 

C.U.S. 

PAT716001 

West 

12470/480 

JACO JACO 

8/30/2007 11/8/2006 

0 

11 

11 

15 

9 

553 

2584 

515 

599 

8.30% 

0 

7 

10 

13 

8 

405 

2066 

78 

443 

5.71% 

PDX 

Date: 

Report by 

STR Job No: 

JACO 

10/18/2005 

0 

13 

11 

13 

6 

495 

2867 

29 

538 

5.32% 

Ctass: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/19/2004 

0 

18 

15 

15 

5 

579 

3672 

150 

632 

8.98% 

8/30/2007 

KH 

1419 

NP 

1 

224 

cert-non 

5.81 

JACO 

8/5/2003 

0 

10 

16 

12 

4 

448 

3185 

158 

490 

6.39% 

JACO 

8/12/2002 

0 

IS 

16 

11 

2 

488 

3315 

182 

531 

7.30% 

JACO 

9/11/2001 

0 

12 

17 

11 

2 

536 

3834 

230 

578 

7.99% 

Dielectric Break (kV) 36.7 42.4 48.3 45.6 50.2 

Water in Fluid (ppm) 1.1 3.4 6.8 2 2.8 

Acid Number (mg KOH/g) 0.03 0.027 0.026 0.037 0.02 

Interfacial Tens.(dynes/cm) 34 33 38.9 38.6 34.5 

ASTM Color L2.0 L2.0 L2.0 L2.0 L1.5 

Visual Inspection Pass Pass Pass Pass Pass 

Specific Gravity 0.873 0.876 0.875 0.872 0.872 

Relative Saturation 1.62 9.49 9.99 4.47 4.85 

OPERATING CONDITIONS 

AmbientTemp.F: 80 SO 65 75 70 

W i n d i n g T e m p . C : 

Uquid Temp.C: 25 10 25 15 21 

Pressure 2 1 2 2.8 3 

Liquid Levei ok ok ok ok ok 

GAS DIAGNOSTICS 

Rogers Ratio 1-0-1-0 1-0-1-0 1-0-1-0 1-0-2-0 1-0-2-0 

Cellulose Ratio (C02/C0) 4.67% 5.10% 5.79% 6.34% 7.11% 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

45.6 
6.8 

0.023 

34.3 

1.5 
Pass 

0.8725 

6.49 

80 

36 
4 

ok 

39.4 
3.4 

0.034 
35.4 

2 
2 

0.873 

6.14 

70 

20 

3 

ok 



TC53 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

S M y ' 
3701 SE Naef Rd. 

Milwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard Date: 

Address: 5555 N Channel Blvd. PDX Report by 

Phone: 503-247-1667 STR Job No: 

Contact: Ken Swingle Class: 

Substation/Site: Sub 4-7 MVA: 

Transformer No.: 79F670-71 Gallons: 

Manufacturer ElecLTech. PCB's 

Voltage: 12470/480 % Imp. 

8/29/2007 

KH 

1419 

NP 

0.33 

176 

5.1 

rtemp 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Dioxide 

Carbon Monoxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY TESTS 

Dielectric Break 

Water in Fluid 

Acid Number 

Interfacial Tens. 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp.F: 

Winding Temp.C; 

Liquid Temp.C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

JACO 

8/29/2007 

0 

14 

0 

1 

0 

319 

33 

4618 

48 

3.64% 

33.8 

23.4 

0.04 

36 

L6.0 

Pass 

0.883 

20.73 

80 

38 

0 

ok 

5-0-2-2 

9.67% 

JACO 

11/8/2006 

0 

35 

0 

1 

0 

496 

19 

9747 

55 

4.84% 

36.7 

66.3 

0.038 

31.3 

L6.0 

Pass 

0.88 

79.79 

50 

30 

0 

ok 

26.11% 

COMMENTS needs pressure 

JACO 

10/12/2005 

0 

14 

0 

1 

0 

393 

31 

2215 

46 

2.88% 

42 

20.9 

0.023 

34.5 

L5.5 

Pass 

0.884 

20.73 

SO 

35 

0 

Low 

12.68% 

JACO 

6/16/2004 

0 

22 

0 

5 

6 

395 

37 

56 

70 

3,05% 

47.5 

33.1 

0.022 

34.6 

L5.5 

Pass 

0.882 

39.83 

75 

30 

0 

Low 

10.68% 

JACO 

8/5/2003 

0 

23 

1 

5 

5 

492 

54 

59 

88 

3.30% 

42.7 

29.7 

0.023 

34.7 

5.5 

Pass 

0.882 

28.37 

79 

36 

0 

JACO 

8/12/2002 

0 

31 

1 

4 

3 

605 

62 

81 

101 

3.80% 

41.8 

36.6 

0.023 

34.9 

5.5 

Pass 

0.883 

30.11 

90 

40 

0 

JACO 

9/11/2001 

0 

6 

1 

11 

13 

513 

56 

113 

87 

4.10% 

41.6 

29.9 

0.036 

34.6 

5.5 

Pass 

0.883 

29.66 

70 

35 

0 

OK 



TCS 4 

^ T ^ SUBSTATION 
^ f 

TECHNICAL RESOURCES, iNC 
3701 SENaefRd. 

IVIilwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. 

503-247-1667 

Contact Ken Swingle 

Substation/Site: 

Transformer No.: 

Sub 4 

P008188 

Manufacturer GE 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mgKOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp.F: 

Winding Temp.C: 

Liquid Temp.C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEE/ANSl (C57.104.1991) 

COMMENTS 

12470/480 

JACO 

8/30/2007 

0 

44 

1 

30 

3 

1006 

3479 

4120 

1084 

12.71% 

45 

6.3 

0.01 

0 

Pass 

0.972 

5.18 

85 

40 

np9 
ok 

0-0-0-0 

4.23 

J A C O 

11/6/2006 

0 

40 

1 

29 

, 3 

921 

3292 

2360 

994 

11.15% 

47,3 

5-2 

0.003 

0 

Pass 

0.97 

5.16 

65 

35 

ok 

0-0-0-0 

3.57 

PDX 

Date: 

Repor t by 

STR J o b No: 

J A C O 

10/18/2005 

0 

57 

1 

29 

3 

932 

3944 

932 

1022 

8 .41% 

45.4 

7.8 

O.OOS 

0 

Pass 

0.965 

6.42 

65 

40 

ok 

0-0-0-0 

4.23 

C lass : 

MVA: 

Ga l lons : 

PCB's 

% Imp. 

JACO 

6/19/2004 

0 

53 

1 

31 

2 

886 

4163 

2264 

973 

10.63% 

46.8 

8.3 

0.006 

0 

Pass 

0.963 

6.83 

75 

40 

ok 

0-0-0-0 

4.69 

8/30/2007 

KH 

1419 

NP 

1.5 

295 

JACO 

8/5/2003 

0 

52 

1 

30 

2 

852 

4339 

2510 

937 

10.57% 

38.7 

15.1 

0.003 

0 

Pass 

0.972 

11.55 

80 

42 

h igh 

0-0-0-0 

5.09 

s i l i cone 

JACO 

8/12/2002 

0 

56 

1 

30 

2 

879 

4254 

1409 

968 

105420 

50.4 

13.4 

0.006 

43.7 

0 

Pass 

0.9618 

9.20 

80 

45 

h igh 

• 

J A C O 

9/11/2001 

0 

65 

1 

32 

2 

980 

4672 

4772 

1080 

128402 

44.2 

10.9 

0.008 

43.7 

0 

Pass 

0.9615 

8.34 

70 

42 

npg 
h igh 

http://C57.104.1991


TCS 5 

1 ^ T ^ SUBSTATION 
^ - / 

Customer 

Address: 

Phone: 

TECHNICAL RESOURCES, iNC 
3701 SENaefRd. 

Mihwaukie, 1 3regon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Contact Ken Swingle 

Substatlon/Slte: 

Transformer No.: 

Manufacturer: 

Voltage: 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm} 

ASTM Color 

Visuai Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F; 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

Sub 6 

836002311 

RTE 

12470/460 

JACO JACO 

8/30/2007 11/17/2006 

0 

5 

2 

9 

6 

322 

1419 

238 

344 

4.51% 

36-4 

7.4 

0.02 

43 

L3.0 

Pass 

0.875 

6.09 

85 

40 

0 

OK 

1-0-0-0 

4.41 

0 

4 

2 

9 

6 

338 

1443 

164 

359 

4.17% 

41.9 

14.5 

0.011 

35.3 

3 

Pass 

0.873 

14.38 

45 

35 

0 

OK 

4.27 

COMMENTS needs pressure 

PDX 

Date: 

Report by 

STR Job No: 

JACO 

10/18/2005 

0 

8 

3 

9 

6 

331 

1700 

21 

357 

3.22% 

42 

19.2 

0.021 

34.6 

3 

Pass 

0.8745 

13.18 

65 

45 

0 

OK 

5.14 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/16/2004 

0 

7 

2 

10 

6 

314 

1972 

97 

339 

4.30% 

48.3 

27.9 

0.022 

34.8 

3 

Pass 

0.873 

27.68 

75 

35 

OK 

6.28 

8/30/2007 

KH 

1419 

NP 

1 

392 

no data 

5.6 

JACO 

8/5/2003 

0 

7 

3 

11 

6 

383 

2269 

78 

410 

4.98% 

43.7 

29.1 

0.02 

37.7 

3 

Pass 

0.8715 

19.28 

70 

46 

OK 

rtemp 

JACO 

8/12/2002 

0 

9 

3 

12 

6 

394 

2522 

64 

424 

6.02% 

34.9 

15.1 

0.02 

40.5 

3 

Pass 

0.873 

8.70 

80 

50 

OK 

• 

JACO 

9/11/2001 

0 

7 

3 

12 

6 

421 

2676 

71 

449 

54662 

41 

21.3 

0.018 

37.2 

3 

Pass 

0.873 

11.45 

70 

52 

NG 



TCS 6 

. s T ^ SUBSTATION 

\tf 

Customer: 

Address: 

Phone: 

Contact-

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

TECHNICAL RESOURCES, INC. 
3701 SE Naef Rd. 

Mliwaukle, Oregon 
(503) 6S4-7231 

OIL ANALYSIS TFST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 6 

836002464 

RTE 

12470/480 

JACO JACO 

8/30/2007 11/17/2006 

0 

4 , 

3 

10 

3 

353 

1394 

1210 

373 

5.25% 

36.3 

17.6 

0.03 

42 

L3.S 

Pass 

0.878 

14.48 

85 

40 

npg 
ok 

1-0-1-0 

3.95 

0 

4 

4 

12 

4 

356 

1361 

207 

380 

4.45% 

48.4 

12.8 

0.016 

35.8 

L3.0 

Pass 

0.87 

21.27 

45 

22 

npg 

ok 

3.82 

Date: 

Report by 

STR Job No: 

JACO 

10/18/2005 

0 

5 

3 

10 

3 

289 

1298 

13 

310 

2.75% 

38.9 

27.9 

0.018 

36.4 

L3.0 

Pass 

0.874 

33.57 

65 

30 

npg 

ok 

4.49 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

6/16/2004 

0 

5 

3 

12 

4 

326 

1655 

189 

350 

4.71% 

44.8 

29.1 

0.017 

36.5 

L3.0 

Pass 

0.8718 

35.02 

75 

30 

npg 

ok 

5.08 

8/30/2007 

KH 

1419 

NP 

1.5 

540 

no data 

5.6 

JACO 

8/5/2003 

0 

5 

4 

12 

4 

315 

1604 

70 

340 

4.23% 

41.5 

22.1 

0.017 

36.8 

L3.5 

Pass 

0.8725 

21.11 

70 

36 

npg 
ok 

rtemp 

JACO 

8/12/2002 

0 

13 

4 

14 

4 

353 

1849 

126 

388 

46392 

34.9 

16.3 

0.011 

39.1 

3 

Pass 

0.872 

13.41 

80 

40 

npg 

ok 

JACO 

9/11/2001 

0 

5 

4 

15 

4 

377 

1703 

60 

405 

51137 

45.2 

21.3 

0.02 

36.5 

3 

Pass 

0.872 

19.59 

70 

37 

npg 
ok 



SUBSTATION T E C H N I C A L RESOURCES, INC. 
3701 SENaefRd. 

Milwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

TC58 

- j 

Customer: Cascade General Shipyard Date: 

Address: 5555 N Channel Blvd. PDX Report by 

Phone: 503-247-1667 STR Job No: 

Contact: Ken Swingle Class: 

Substation/Site: Berth 307 MVA: 

Transformer No.: H425084M68 Gallons: 

Manufacturer: GE PCB's 

Voltage: 12470/480 %lmp. 

8/30/2007 

KH 

1419 

NP 

0.3 

122 

no data 

1.71 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

JACO 

8/30/2007 

0 

7 

6 

22 

6 

705 

2295 

964 

746 

6.72% 

JACO JACO 

11/17/2006 10/21/2005 

0 
5 
5 
20 
5 

584 
1943 
535 
619 

6.24% 

0 
7 
6 
21 

6 
587 
2223 

13 

627 

3.62% 

JACO 

6/19/2004 

0 

7 

6 

26 

6 

663 

2791 

139 

708 

5.91% 

JACO 

8/5/2003 

0 

9 

7 

23 

5 

636 

3050 

85 

680 

5.69% 

JACO 

8/12/2002 

0 

10 

7 

26 

5 

745 

3539 

81 

793 

6.71% 

JACO 

9/11/2001 

0 

11 

7 

28 

5 

812 

4614 

106 

863 

7.18% 

OIL QUALITY 

Dielectric Break (kV) 43.8 48.8 46.8 45.S 53.4 52.2 44.7 

Water in Fluid (ppm) 1.1 5.1 4.5 6 6.8 6.3 3.4 

Acid Number (mgKOH/g) 0.02 0.014 0.01 0.014 0.008 0.011 0.014 

Interfacial Tens.(dynes/cm) 41 34.4 40.1 40.4 38.5 38.5 37.2 

ASTM Color L1.5 L1.5 L1.5 L1.S L1.5 1 L1.5 

Visual Inspection Pass Pass Pass Pass Pass Pass Pass 

Specific Gravity 0.88 0.88 0.883 0.8785 0.879 0.8804 0.88 

Relative Saturation 1.09 7.49 8.13 10.84 6.03 4.17 3.25 

OPERATING CONDITIONS 

Ambient Temp. F 

Winding Temp. C 

Liquid Temp. C 

Pressure 

Liquid Level 

70 

35 

low 

50 

25 

low 

65 

20 

low 

75 

20 

low 

71 

38 

ok 

80 

46 

ok 

70 

36 
npg 
ok 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEE/ANSl (C57.104-1991) 

2-0-1-0 

3.79 

2-0-1-0 
3.33% 

2-0-1-0 

3.79 

2-0-1-0 

4.21% 

1-0-1-0 

4.80% 

COMMENTS XO Bushing leak. 



TC59 

^ T ^ SUBSTATION 
X't/ 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

hiydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

TECHNICAL RESOURCES, INC 
3701 SENaefRd. 

Milwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TFST RESULTS 

Cascade General Shipyard 

SSSS N Channel Blvd. 

503-247-1667 

Ken Swingle 

Berth 306 , 

H425082M68 

GE 

13200/480 

JACO JACO 

PDX 

Date: 

Report by 

STR Job No: 

JACO 

8/30/2007 11/17/2006 10/21/2005 

0 

0 

2 

1 

0 

35 

908 

21487 

38 

7.56% 

0 

4 

2 

1 

0 

10 

682 

20430 

17 

10.67% 

0 

3 

1 

1 

0 

18 

409 

4770 

23 

3.94% 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/16/2004 

0 

4 

0 

1 

0 

25 

530 

13687 

30 

6.35% 

8/30/2007 

KH 

1419 

NP 

0.3 

122 

Sppm 

1.71 

JACO 

8/5/2003 

0 

2 

3 

1 

0 

35 

990 

16303 

41 

6.34% 

JACO 

8/12/2002 

0 

0 

2 

1 

0 

30 

884 

15456 

33 

6.55% 

JACO 

3/11/2001 

0 

1 

2 

1 

0 

33 

884 

22095 

37 

7.46% 

OIL QUALITY 

Dielectric Break (kV) 30 43.2 49.4 44.9 54.2 49.9 43.7 

Water in Fluid (ppm) 30.1 15.9 11.4 6.8 29 35.8 25 

Acid Number (mg KOH/g) 0.01 0.016 0.01 0.014 0.011 0.008 0.014 

Interfacial Tens.(dynes/cm) 38 34.2 40.4 41 37.8 37.9 38.2 

ASTM Color L1.5 L1.5 L1.5 L I S L1.5 L1.S L1.5 

Visuai inspection Pass Pass Pass Pass Pass Pass Pass 

Specific Gravity 0.875 0.875 0.875 0.8726 0.873 0.8735 0.874 

Relative Saturation 25.70 19.13 16.75 12.28 22.18 19.92 20.57 

OPERATING CONDITIONS 

Ambient Temp. F: 70 40 65 75 72 80 70 

Winding Temp. C: 

Liquid Temp. C: 39 30 25 20 42 51 40 

Pressure npg npg 

Liquid Level ok ok ok ok ok high high 

GAS DIAGNOSTICS 

Rogers Ratio 2-0-2-0 0-0-2-0 0-0-2-0 0-0-2-2 0-0-2-0 

Cellulose Ratio (CO2/C0) 25.94% 68.20% 22.72% 21.20% 28.29% 

lEEE/ANSl (C57.104-1991) 

COMMENTS 



TC60 

^ T ^ SUBSTATION 
" ^ " ^ ' - ^ 

^ M - y 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASIIU Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (CS7.104-1991) 

COMMENTS 

TECHNICAL RESOURCES, INC 
3701 SE Naef Rd. 

Milwaukie, Oregon 
(503) 654 

OIL ANALYSIS 

•7231 

T E S I 

Cascade Genera l Sh ipyard 

5555 N Channe l B l vd . PDX 

503-247-1667 

Ken Sw ing le 

S u b 7 A 

PQH0715 

NP 

12470/460 

J A C O 

8/29/2007 

0 

6 

6 

12 

6 

660 

1969 

325 

689 

5.13% 

36.4 

2.3 

0.03 

47 

LS.O 

Pass 

0.873 

1.89 

80 

40 

ok 

1-0-1-0 

2.98% 

J A C O 

11/9/2006 

0 

6 

7 

14 

7 

796 

2905 

3810 

830 

7.57% 

39.8 

13.4 

0.033 

39.6 

L2.S 

Pass 

0.87 

16.13 

65 

30 

ok 

3.65 

J A C O 

RESULTS 

Date: 

Repor t by: 

STR J o b No : 

C lass : 

MVA: 

Ga l lons : 

PCB's 

% Imp. 

J A C O 

10/11/2005 6/16/2004 

0 

7 

7 

12 

6 

685 

2313 

13 

717 

3 .21% 

39.1 

11.4 

0.023 

37.2 

L3.0 

Pass 

0.8745 

9.38 

65 

40 

ok 

3.38% 

0 

7 

8 

15 

6 

739 

2783 

59 

775 

5.00% 

40.8 

16.3 

0.022 

37.5 

L3.0 

Pass 

0.873 

16.17 

75 

35 

npg 

ok 

3.77 

8/29/2007 

KH 

1419 

NP 

2 

415 

no data 

5.4 

J A C O 

8/5/2003 

0 

9 

7 

14 

6 

767 

3076 

85 

803 

5.09% 

43.5 

17.4 

0.023 

37.1 

LS.O 

Pass 

0.873 

11.94 

79 

45 

npg 
ok 

r temp 

JACO 

8/12/2002 

0 

7 

8 

15 

6 

777 

3401 

55 

813 

5.13% 

39.5 

12.8 

0.02 

37.7 

L3.0 

Pass 

0.873 

6.22 

80 

55 

npg 
ok 

JACO 

9/11/2001 

0 

6 

7 

15 

5 

856 

5619 

81 

889 

5.92% 

39.2 

14.4 

0.014 

37.6 

L3.0 

Pass 

0.8725 

10.25 

70 

44 

npg 



TCS 2 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SE Naef Rd-

Miiwaukle, Oregon 
(503) 654-7231 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Levei 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

OIL ANALYSIS TEST 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

Crane #14 

L243297 

NP 

2.4/0.5kV 

JACO 

8/30/2007 

0 

178 

0 

50 

6 

1047 

3328 

1698 

1281 

11.63% 

37.6 

5.2 

0.01 

0 

Pass 

0.962 

4.28 

80 

40 

0 

ok 

0-0-0-2 

3.18 

JACO 

11/8/2006 

0 

146 

1 

48 

6 

919 

3157 

1116 

1120 

10.20% 

44.1 

5.7 

0.003 

0 

Pass 

0.968 

6.86 

55 

30 

-0.5 

ok 

0-0-0-0 

3.44 

COMMENTS needs pressure 

PDX 

JACO 

RESULTS 

Date: 

Report by 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/12/2005 6/19/2004 

0 

152 

1 

47 

6 

902 

3592 

349 

1108 

7.05% 

44.9 

7.8 

0.005 

0 

Pass 

0.965 

9.39 

65 

30 

-1 

ok 

0-0-0-0 

3.98 

0 

170 

0 

56 

5 

1019 

4434 

969 

1250 

11.09% 

42.4 

7.3 

0.006 

0 

Pass 

0.9625 

8.78 

75 

30 

-0.5 

ok 

0-0-0-2 

4.35 

8/30/2007 

KH 

1419 

OA 

0.75 

142 

no data 

6.7 

JACO 

8/5/2003 

0 

163 

1 

52 

5 

948 

4550 

1617 

1169 

10.75% 

47.8 

9.4 

0.003 

0 

Pass 

0.9696 

8.03 

78 

39 

-0.3 

ok 

0-0-0-0 

4.80 

silicone 

JACO 

8/12/2002 

0 

168 

1 

51 

5 

941 

4392 

1018 

1166 

1.07% 

47.3 

21.6 

0.008 

0 

Pass 

0.9638 

96.11 

80 

-0-3 

ok 

JACO 

9/11/2001 

0 

174 

1 

56 

6 

1054 

4861 

1881 

1291 

1.19% 

46.7 

11 

0.008 

0 

Pass 

0.963 

9.05 

70 

40 

-0.5 

ok 



TC63 

^ T ^ SUBSTATION 
" ^ ^ - ^ 

S M x 

Customer 

Address: 

Phone: 

Contact-

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (CS7.104-1991) 

COMMENTS 

TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Mliwaukle, Oregon 
(503)654-7231 

OIL ANALYSIS T E S I RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

Crane #17 

L243299B 

NP 

2400/480 

JACO 

8/29/2007 

0 

177 

8 

68 

0 

1250 

4590 

1984 

1503 

14.80% 

40.4 

9.4 

0 

0 

Pass 

0.963 

8.33 

75 

38 

1 

ok 

0-0-2-0 

3.67% 

JACO 

11/6/2006 

0 

100 

0 

63 

7 

902 

3507 

697 

1072 

9.86% 

43.1 

9.4 

0.003 

0 

Fall 

0.97 

9.32 

60 

35 

1 

ok 

0-0-0-2 

3.89 

PDX 

Date: 

Report by 

STR Job No: 

JACO 

10/11/2005 

0 

193 

0 

78 

9 

1328 

6085 

516 

1608 

11.11% 

41.9 

10.9 

0.005 

0 

Pass 

0.962 

13.12 

65 

30 

0.5 

Ok 

0-0-0-2 

4.58 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/16/2004 

0 

152 

0 

81 

7 

1168 

6030 

1001 

1408 

13.00% 

38.1 

11.5 

0.006 

0 

Pass 

0.962 

11.41 

76 

35 

0.2 

ok 

0-0-0-2 

6.02 

8/29/2007 

KH 

1419 

NP 

0.5 

125 

no data 

NP 

JACO 

8/5/2003 

0 

119 

0 

71 

7 

991 

5630 

976 

1188 

11.07% 

39.6 

17.2 

0.008 

0 

Pass 

0.969 

15.24 

70 

38 

0.9 

ok 

0-0-0-2 

5.68 

silicone 

JACO 

8/12/2002 

0 

126 

0 

72 

7 

1009 

5743 

701 

1214 

1.12% 

49.6 

19.6 

0.008 

0 

Pass 

0.9625 

15.55 

80 

41 

1.2 

ok 

JACO 

9/11/2001 

0 

170 

0 

78 

7 

1200 

7642 

1228 

1455 

1.40% 

43.8 

13 

0.008 

0 

Pass 

0.9615 

10.70 

70 

40 

1 

ok 



TC64 

1 . s T ^ SUBSTATION 

\tyf 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer 

Voltage: 

U b Used 
DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEE/ANSl (C57.104-1991) 

TECHNICAL RESOURCES, INC 
3701 SE Naef Rd. 

Milwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TFST 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

Crane #16 

L243299C 

GE 

2400/480 

JACO 

8/29/2007 

0 

97 

1 

44 

6 

1053 

3748 

5607 

1234 

12.21% 

42 

10.9 

0.01 

0 

Pass 

0.962 

9.31 

80 

39 

0 

ok 

0-0-0-0 

3.56% 

JACO 

11/8/2006 

0 

130 

1 

47 

5 

1034 

3611 

1254 

1217 

10.46% 

47.6 

4.2 

0.005 

0 

Pass 

0.9685 

5.05 

55 

30 

-0.3 

ok 

0-0-0-0 

3.49 

COMMENTS needs pressure 

PDX 

JACO 

RESULTS 

Date: 

Report by 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% imp. 

JACO 

10/11/2005 6/19/2004 

0 

97 

1 

33 

4 

742 

3023 

248 

877 

5-31% 

45 

13 

0,005 

0 

Pass 

0.965 

10.70 

65 

40 

0 

ok 

0-0-0-0 

4.07 

0 

137 

1 

56 

6 

1165 

5484 

2600 

1365 

12.20% 

40.6 

8.3 

0.008 

0 

Pass 

0.963 

8.23 

75 

35 

0 

ok 

0-0-0-0 

4.7 

8/29/2007 

KH 

1419 

NP 

0.5 

125 

no data 

NP 

JACO 

8/5/2003 

0 

124 

1 

44 

4 

923 

4756 

2257 

1096 

9.80% 

40.8 

9.9 

0.006 

0 

Pass 

0.97 

8.45 

72 

39 

-0.1 

ok 

0-0-0-0 

5.15 

silicone 

JACO 

8/12/2002 < 

0 

181 

2 

56 

6 

1231 

5961 

802 

1476 

1.25 

49.1 

14.4 

0.006 

0 

Pass 

0.9625 

11.42 

80 

41 

0.3 

ok 

» 

JACO 

Wl 1/2001 

1 

172 

1 

52 

5 

1288 

7054 

1381 

1524 

1.30 

45 

11 

0.006 

0 

Pass 

0.9675 

13.24 

70 

30 

0 

ok 



TC6S 

. s T ^ SUBSTA-nON 
\t? 

Customer: 

Address: 

Phone: 

TECHNICAL RESOURCES. INC 
3701 SE Naef Rd. 

Vlllwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Contact Ken Swingle 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

Crane #15 

L243299A 

GE 

2.4/0.5kV 

JACO 

8/29/2007 

0 

180 

0 

40 

7 

1145 

3547 

3045 

1372 

11.19% 

44.3 

5.7 

0.01 

0 

Pass 

0.967 

5.24 

80 

37 

0 

ok 

0-0-0-2 

3.10 

JACO 

11/8/2006 

0 

171 

0 

40 

7 

1051 

3447 

1731 

1269 

10.08% 

47.4 

4.7 

0.003 

0 

Pass 

0.9685 

5.66 

53 

30 

0 

ok 

0-0-0-2 

3.28 

COMMENTS needs pressure 

PDX 

Date: 

Report by 

STR Job No: 

JACO 

10/12/2005 

0 

184 

1 

42 

8 

1117 

4229 

320 

1352 

7.29% 

44.3 

8.9 

0.005 

0 

Pass 

0.965 

13.08 

65 

25 

-1 

ok 

0-0-0-0 

3.79 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/19/2004 

0 

207 

0 

47 

7 

1205 

5083 

1022 

1466 

11.02% 

43.1 

7.8 

0.006 

0 

Pass 

0.9625 

7.74 

75 

35 

-1 

ok 

0-0-0-2 

4.21 

8/29/2007 

KH 

1419 

NP 

0.5 

125 

no data 

5.18 

JACO 

8/5/2003 

0 

200 

1 

43 

6 

1110 

5104 

1269 

1360 

10.48% 

43.8 

10.4 

0.003 

0 

Pass 

0.9695 

8.88 

73 

39 

-0.5 

ok 

0-0-0-0 

4.60 

silicone 

JACO 

8/12/2002 

0 

210 

1 

45 

7 

1177 

5351 

751 

1440 

1.10 

51 

15.5 

0.008 

0 

Pass 

0.9635 

12.75 

80 

40 

-0.5 

ok 

• 

JACO 

9/11/2001 

0 

213 

1 

48 

7 

1279 

7016 

2297 

1548 

1.24 

47.9 

12 

0.008 

0 

Pass 

0.9746 

9.87 

70 

40 

0 

ok 



TC66 

. S T ^ SUBSTATION TECHNICAL RESOURCES, INC 

%tf 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

3701 SE Naef Rd. 
Mihvaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS T E S I RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken SwingI 

Crane #12 

L243298 

GE 

2.1/0.5kV 

JACO 

8/29/2007 

0 

167 

0 

55 

6 

1040 

3205 

4673 

1268 

11.53% 

43.5 

6.8 

0.02 

0 

Pass 

0.963 

5.59 

80 

40 

1 

ok 

0-0-0-2 

3.08% 

B 

JACO 

PDX 

Date: 

Report by 

STR Job No: 

JACO 

11/17/2006 10/12/2005 

0 

156 

0 

60 

6 

996 

3063 

1496 

1218 

10.11% 

40.8 

4.7 

0.005 

0 

Pass 

0.965 

8.49 

40 

20 

0 

ok 

0-0-0-2 

3.08 

0 

172 

1 

60 

7 

1025 

3721 

1025 

1265 

7.26% 

47.3 

7.3 

0.003 

0 

Pass 

0.965 

8.78 

65 

30 

-1 

Ok 

0-0-0-0 

3.63 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/16/2004 

0 

183 

1 

63 

6 

1015 

4050 

1685 

1268 

10.56% 

^2 

7.3 

0.003 

0 

Pass 

0.9615 

8,78 

75 

30 

-1 

ok 

0-0-0-0 

3.99 

8/29/2007 

KH 

1419 

NP 

0.75 

125 

no data 

5.64 

JACO 

8/5/2003 

0 

173 

1 

66 

6 

1056 

4219 

1511 

1302 

10.57% 

46.4 

9.4 

0.003 

0 

Pass 

0.9711 

8.98 

70 

36 

-0.1 

ok 

0-0-0-0 

3.99 

silicone 

JACO 

8/12/2002 

0 

185 

1 

61 

6 

1019 

4351 

1554 

1272 

10.74 

43.9 

18.6 

0.006 

0 

Pass 

0.9625 

17.11 

80 

37 

-0.2 

ok 

» 

JACO 

J/11/2001 

0 

197 

1 

68 

6 

1157 

4895 

2323 

1429 

11.87 

47.3 

9.4 

0.006 

0 

Pass 

0.9615 

9.69 

70 

34 

0 

Ok 



TC67 

T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

-^yiLy 
3701 SE Naef Rd. 

Milwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ken Swingte 

Substation/Site: Building 73 

Transformer No.: PCT83390101 

Manufacturer Westinghouse 

Voltage: 12.5/0.5kV 

Date: 

Report by 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

8/30/2007 

KH 

1419 

NP 

0.5 

141 

cert.non 

5.86 

U b Used JACO 

DISSOLVED GASES PPM 8/30/2007 

Acetylene 0 

Hydrogen 22 

Ethylene 3 

Methane 19 

Ethane 0 

Cartwn Monoxide 1079 

Carbon Dioxide 4385 

Oxygen 3522 

Total Combustibles 1123 

Total Gas 12.96% 

JACO JACO 

11/8/2006 10/18/2005 

0 

10 

0 

16 
3 

687 
2869 
131 
716 

6.58% 

0 
16 
0 
17 

3 
805 

4136 
288 
841 

6.09% 

JACO 

6/16/2004 

0 
21 

0 

18 

2 

815 

4524 

210 

856 

8.41% 

JACO 

8/5/2003 

0 
13 

0 

16 
1 

617 
3788 
379 
647 

5.97% 

JACO 

8/12/2002 

0 

16 
1 

16 
0 

714 
4455 
882 
747 

76069 

JACO 

9/11/2001 

0 

17 
0 

16 
1 

824 

6681 
2328 

858 

95351 

OIL QUALITY 

Dielectric Break (kV) 37.8 38.6 45 44.1 49 42.1 42.2 

Water in Fluid (ppm) 5.1 3.4 12.5 1.7 4 8.5 3.4 

Acid Number (mg KOH/g) 0.03 0.035 0.031 0.04 0.028 0.028 0.039 

Interfacial Tens.(dynes/cm) 28 30.4 36.7 33.5 40.4 41.6 32.1 

ASTM Color L1.0 L1.5 L1.S 1 1 1 L1.0 

Visual Inspection Pass Fail Pass Pass Pass Pass Pass 

Specific Gravity 0.867 0.87 0.869 0.8605 0.867 0.868 0.8666 

Relative Saturation 6.14 4.09 15.04 2.50 3.41 8.43 5.00 

OPERATING CONDITIONS 

Ambient Temp. F 

Winding Temp. C: 

Liquid Temp. C; 

Pressure 

Liquid Level 

80 

30 

4 

ok 

50 

30 

3 

low 

65 

30 

4 

low 

75 

25 

4 

low 

70 

39 

4 

ok 

80 

35 
4 

ok 

70 

25 
4 

ok 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEE/ANSl (C57.104-1991) 

0-0-2-0 

4.06% 

1-0-0-2 

4.18 

1-0-0-2 

5.14 

1-0-0-2 
5.55 

1-0-0-2 

6.14 

COMMENTS Slight gas trend - IFT is lowering 



TC68 

1 ^ T ^ SUBSTATION 
Xmy 

Customer: 

Address: 

1 Phone: 

TECHNICAL RESOURCES. iNC 
3701 SENaefRd. 

Milwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TFST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

1 Contact Ken Swingle 

Substation/Site: 

Transformer No.: 

Manufecturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

Relative Saturation 

OPERATING CONDtTIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

Building 73 

PAT80910101 

Westinghouse 

12470/480 

JACO JACO 

8/30/2007 11/8/2006 

0 

15 

2 

17 

0 

919 

3373 

2336 

953 

10.75% 

37.7 

5.7 

0.03 

32 

L1.5 

Pass 

0.869 

7.42 

80 

28 

4 

ok 

1-0-2-0 

3.67% 

0 

11 

0 

17 

2 

822 

3239 

595 

852 

8.89% 

48.3 

1.7 

0.027 

32.4 

L1.5 

Pass 

0.87 

2.05 

55 

30 

3 

low 

1-0-0-2 

3.94 

PDX 

Date: 

Report by 

STR Job No: 

JACO 

10/18/2005 

0 

16 

0 

15 

2 

800 

3666 

199 

833 

6.29% 

46.9 

3.4 

0.031 

36.6 

L1.5 

Pass 

0.8695 

4.09 

65 

30 

4 

low 

0-0-0-2 

4.58 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/29/2004 

0 

13 

0 

17 

1 

732 

3833 

923 

763 

8.36% 

39.9 

6 

0.037 

37 

L1.5 

Pass 

0.8665 

6.94 

75 

31 

4 

low 

1-0-0-2 

5.24 

8/30/2007 

KH 

1419 

NP 

0.5 

141 

cert.non 

5.77 

JACO 

8/5/2003 

0 

8 

0 

13 

0 

509 

3027 

956 

531 

5.51% 

45.5 

6.3 

0.023 

35.1 

1 

Pass 

0.8675 

5.38 

70 

39 

4 

ok 

1-0-0-2 

5.95 

JACO 

8/12/2002 

0 

17 

1 

14 

0 

640 

3746 

1604 

672 

7.64 

42.4 

6.3 

0.023 

33.2 

1 

Pass 

0.868 

5.18 

80 

40 

5 

ok 

• 

JACO 

9/11/2001 

0 

16 

0 

16 

1 

759 

4828 

3059 

792 

9.33 

43.6 

4.5 

0.031 

35.7 

1 

Pass 

0.8675 

4.46 

70 

35 

4 

ok 



TC69 

.STT^ SUBSTATION TECHNICAL RESOURCES, INC. 

''̂ <M'y 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Stte: 

TransfonnerNo.: 

Manufecturer 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

3701 SE Naef Rd. 
Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

BWTP 

PCT786301 

Westinghouse 

12.5/0.5kV 

JACO 

8/30/2007 

0 

12 

3 

6 

1 

469 

2917 

15675 

491 

9.79% 

39.4 

2.8 

0.05 

31 

L1.5 

Pass 

0.88 

2.30 

89 

40 

3 

ok 

0-0-2-0 

6.22% 

JACO 

11/9/2006 

0 

6 

3 

4 

0 

345 

2556 

9449 

358 

7.37% 

44 

2.8 

0.038 

28.9 

L1.5 

Pass 

0.88 

4.11 

55 

25 

2.5 

ok 

0-0-2-0 

7.41 

PDX 

JACO 

RESULTS 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/18/2005 6/16/2004 

0 

8 

2 

3 

0 

243 

2172 

2782 

256 

4.13% 

42.5 

6.3 

0.042 

35.3 

L1.6 

Pass 

0.8805 

7.58 

65 

30 

2.5 

ok 

0-0-2-0 

8.94 

0 

6 

2 

3 

0 

205 

2449 

11070 

216 

7.06% 

44.9 

4 

0.054 

35.3 

L1.5 

Pass 

0.879 

4-81 

75 

30 

2.5 

ok 

0-0-2-0 

11.95 

8/30/2007 

KH 

1419 

OA 

0.75 

179 

cert.non 

6.24 

JACO 

8/5/2003 

0 

6 

2 

3 

0 

161 

2351 

12764 

172 

6.68% 

44.2 

7.4 

0.041 

31 

L1.6 

Pass 

0.879 

9.64 

69 

28 

2.5 

ok 

0-0-2-0 

14.60 

JACO 

8/12/2002 

0 

3 

1 

2 

0 

109 

1688 

12730 

115 

6.85 

45.3 

9.7 

0.043 

29.7 

L1.5 

Pass 

0.8796 

10.00 

80 

34 

3.2 

ok 

JACO 

9/11/2001 

0 

2 

1 

2 

0 

73 

1236 

20698 

78 

8.94 

47.9 

5.1 

0.053 

31.1 

L1.S 

Pass 

0.88 

5.68 

70 

32 

3.5 

ok 



TC70 

. S T ^ SUBS5TATION 
^ ^ - y 

^ M - y 

TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Milwaukie, Oregon 
(503) 664-7231 

OIL ANALYSIS TEST 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

IVIanufacturer 

Voltage: 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mgKOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

1 Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

SubSA 

PQH-0714 

NP 

12470/460 

JACO 

8/29/2007 ' 

0 

3 

6 

10 

5 

581 

2288 

3613 

605 

6.19% 

34.4 

3.4 

0.04 

45 

L3.0 

Pass 

0.875 

2.25 

80 

46 

ok 

2-0-1-0 

3.94% 

JACO 

11/8/2006 

0 

2 

4 

9 

4 

440 

1722 

1572 

459 

3.91% 

47.1 

11 

0.033 

41.1 

L2.5 

Pass 

0.865 

9.75 

50 

38 

0 

Ok 

3.91 

COMMENTS needs pressure 

PDX 

JACO 

RESULTS 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/11/2005 6/16/2004 

0 

51 

5 

9 

7 

415 

2136 

62 

438 

3.01% 

43.9 

19.8 

0.016 

44.2 

L2.5 

Pass 

0.874 

15.14 

65 

42 

0 

ok 

5.15% 

0 

4 

5 

12 

8 

336 

2340 

113 

365 

5.30% 

43.7 

20.3 

0.014 

44 

L2.5 

Pass 

0.875 

20.14 

75 

35 

ok 

6.96 

8/29/2007 

KH 

1419 

NP 

2 

451 

no data 

5.4 

JACO 

8/12/2002 

0 

5 

6 

13 

6 

597 

2995 

67 

627 

5.25% 

42.5 

23.3 

0.014 

44.5 

L2.5 

Pass 

0.8745 

14.39 

71 

48 

ok 

rtemp 

JACO 

8/12/2002 

0 

6 

6 

13 

5 

611 

3178 

106 

641 

5.30% 

39 

27.3 

0.014 

45.1 

L2.6 

Pass 

0.875 

15.72 

80 

SO 

ok 

JACO 

9/11/2001 

0 

5 

6 

14 

6 

635 

4654 

62 

666 

5.92% 

39.5 

20.1 

0.022 

45 

L2.5 

Pass 

0,8745 

13.80 

70 

45 

ok 



TC71 

.5 T ̂  S l IBSTATION 
^ M ^ 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lah Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose RaUo (C02/C0) 

IEEE/ANSI (C57.104.1991) 

COMMENTS 

TECHNICAL RESOURCES, iNC 
3701 SE Naef Rd. 

Mihwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

r 

Portable 32-5 

P015676 

GE 

12.5/0.46kV 

JACO 

8/29/2007 

0 

33 

0 

10 

2 

269 

4350 

33493 

314 

13.94% 

40.4 

21.3 

0.01 

0 

Pass 

0.965 

8.77 

80 

60 

npg 
ok 

0-0-0-2 

16.17% 

JACO 

11/9/2006 

0 

7 

0 

11 

2 

239 

4386 

23277 

259 

12.81% 

39.2 

5.7 

0.005 

0 

Pass 

0.97 

10.30 

53 

20 

ok 

1-0-0-2 

18.35 

PDX 

Date: 

Report by: 

STR Job No: 

JACO 

10/11/2005 

0 

17 

0 

18 

3 

444 

5205 

6877 

482 

7.94% 

43.5 

14.1 

0.005 

0 

Pass 

0.966 

13.99 

65 

35 

ok 

1-0-0-2 

11.72% 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/16/2004 

0 

46 

0 

28 

3 

662 

5433 

17946 

739 

11.89% 

41.1 

6.8 

0.006 

0 

Pass 

0.964 

8.18 

75 

30 

ok 

1-0-0-2 

8.21 

8/29/2007 

KH 

1419 

NP 

1 

240 

no data 

5.5 

JACO 

8/5/2003 

0 

21 

0 

29 

2 

728 

5225 

14219 

780 

11.12% 

38.4 

9.4 

0.008 

0 

Pass 

0.9626 

9.32 

66 

35 

ok 

1-0-0-2 

7.18 

silicone 

JACO 

8/12/2002 

0 

47 

0 

42 

3 

1236 

5567 

5220 

1328 

11.48 

46.7 

13.9 

0.006 

0 

Pass 

0.9644 

8.58 

80 

48 

ok 

JACO 

9/11/2001 

0 

52 

0 

42 

0 

1254 

5849 

3851 

1351 

10.31 

43.5 

6.8 

0,011 

0 

Pass 

0.9628 

7,67 

70 

32 

npg 
ok 

http://C57.104.1991


TC73 

. S T ^ SUBSTATION 

xt / 

Customer 

Address: 

Phone: 

Contact: 

SubsUtion/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mgKOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEE/ANSl (C57.104.1991) 

COMMENTS 

TECHNICAL RESOURCES, iNC 
3701 SENaefRd. 

Milwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

Portable 32-3 

87V1243 

Vantram 

12470/460 

JACO JACO 

8/30/2007 11/9/2006 

0 

5 

13 

10 

3 

375 

2461 

7634 

406 

5.56% 

39.7 

4.7 

0.02 

48 

L2.0 

Pass 

0.877 

4.66 

85 

35 

0.5 

ok 

1-0-2-0 

6.56 

0 

5 

15 

12 

4 

427 

2636 

4410 

463 

5.22% 

46.2 

9.9 

0.22 

42.4 

L2.0 

Pass 

0.865 

10.20 

47 

34 

0 

ok 

6.17 

PDX 

JACO 

RESULTS 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

11/11/2005 6/16/2004 

0 

11 

15 

12 

3 

470 

2797 

260 

511 

3.17% 

39 

15.7 

0.01 

45.7 

L2.0 

Pass 

0.871 

13.40 

65 

39 

0 

ok 

5.95 

0 

17 

17 

17 

4 

608 

3603 

111 

663 

5.30% 

41.6 

15.7 

0.011 

46 

1.5 

Pass 

0.875 

10.78 

75 

45 

0 

ok 

5.93 

8/30/2007 

KH 

1419 

NP 

2 

600 

no data 

5.7 

JACO 

8/5/2003 

0 

16 

14 

13 

4 

479 

3372 

81 

526 

5.11 

39.2 

29.7 

0.011 

45.7 

1.5 

Pass 

0.875 

9.49 

69 

68 

0 

ok 

rtemp 

JACO 

8/12/2002 

0 

16 

1 

16 

0 

714 

4455 

882 

747 

7.61 

32.5 

15.7 

0.008 

46.2 

1.5 

Pass 

0.87 

9.69 

80 

48 

0 

ok 

• 

JACO 

9/11/2001 

0 

7 

18 

16 

5 

333 

4915 

82 

319 

6.10 

39.1 

21.3 

0.014 

46.5 

1.5 

Pass 

0.8705 

17.53 

70 

40 

0 

ok 

http://C57.104.1991


TC74 

.:ST^^ SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Milwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Contact Ken Swingle 

Substation/Stte: 

Transformer No.: 

Manufacturer 

Voltage: 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mgKOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravtty 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

Sub 5 

P014476 

GE 

12470/460 

JACO 

8/30/2007 

0 

31 

0 

17 

2 

680 

3522 

19727 

730 

12.87% 

40.9 

10.4 

0.01 

0 

Pass 

0.965 

8.56 

85 

40 

npg 
ok 

0-0-0-2 

5.18% 

JACO 

11/9/2006 

0 

27 

0 

18 

2 

676 

3265 

11026 

723 

10.72% 

37.7 

4.7 

0.005 

0 

Pass 

0.9665 

5.66 

70 

30 

low 

0-0-0-2 

4.83 

PDX 

Date: 

Report by: 

STR Job No: 

JACO 

10/12/2005 

0 

58 

0 

23 

2 

981 

4274 

4210 

1064 

9.82% 

40.8 

6.8 

0.003 

0 

Pass 

0.9625 

8.86 

65 

28 

ok 

0-0-0-2 

4.82% 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/16/2004 

0 

60 

0 

23 

2 

984 

4490 

8032 

1069 

11.78% 

48.5 

7.8 

0.003 

0 

Pass 

0.963 

8.35 

75 

33 

ok 

0-0-0-2 

4.56 

8/30/2007 

KH 

1419 

NP 

1 

240 

no data 

5.5 

JACO 

8/5/2003 

0 

7 

0 

11 

1 

267 

3355 

23275 

286 

11.39% 

39.6 

25 

0.003 

0 

Pass 

0.9712 

30.09 

71 

30 

ok 

1-0-0-2 

12.57 

silicone 

JACO 

8/12/2002 

0 

61 

0 

21 

2 

861 

3985 

5442 

945 

10.23 

42 

14.4 

0.006 

0 

Pass 

0.9635 

11.85 

80 

40 

ok 

JACO 

9/11/2001 

0 

60 

0 

22 

2 

903 

3935 

10752 

987 

12.21 

46.1 

5.7 

0.006 

0 

Pass 

0.9622 

5.06 

70 

38 

npg 
Ok 



TC75 

^ T ^ SUBSTATION 

" ^ M ; ^ 

TECHNICAL RESOURCES, iNC 
3701 SE Naef Rd. 

Milwaukie, Oregon 
(S03) 654-7231 

OIL ANALYSIS TEST 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (CS7.104-1991) 

COMMENTS 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

Sub 5 

PO14490 

GE 

12470/460 

JACO 

8/30/2007 

0 

14 

0 

52 

4 

302 

2273 

25922 

372 

13.14% 

40.5 

7.3 

0.01 

0 

Pass 

0.965 

6.01 

85 

40 

npg 

ok 

2-0-0-2 

7.53% 

JACO 

11/9/2007 

0 

7 

0 

52 

4 

250 

1757 

14830 

313 

10.03% 

45.4 

4.2 

0.008 

0 

Pass 

0.964 

8.26 

40 

18 

npg 
ok 

2-0-0-2 

7.03 

PDX 

JACO 

RESULTS 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/18/2005 6/16/2004 

0 

14 

1 

67 

5 

340 

2042 

5669 

427 

8,03% 

44.8 

6.8 

0.003 

0 

Pass 

0.965 

8.18 

65 

30 

low 

2-0-0-0 

6.01% 

0 

19 

0 

81 

4 

367 

2048 

15938 

471 

11.89% 

37.9 

6.8 

0.003 

0 

Pass 

0.963 

8.51 

75 

29 

npg 

ok 

2-0-0-2 

5.58 

8/30/2007 

KH 

1419 

NP 

1.5 

315 

no data 

5.54 

JACO 

8/5/2003 

0 

17 

1 

83 

4 

360 

2060 

1419 

465 

11.12% 

39.5 

12 

0.003 

0 

Pass 

0.9672 

13.89 

71 

31 

npg 
ok 

2-0-0-0 

5.72 

silicone 

JACO 

8/12/2002 

0 

23 

1 

81 

4 

367 

1691 

10942 

476 

11.02 

50.9 

9.8 

0.006 

0 

Pass 

0.9612 

8.37 

80 

39 

npg 
ok 

• 

JACO 

9/11/2001 

0 

31 

0 

100 

4 

452 

1894 

14571 

587 

12.49 

47.1 

6.3 

0.006 

0 

Pass 

0.9632 

5.38 

70 

39 

npg 
low 



TC76 

• ^ M y 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SE Naef Rd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard Date: 

Address: 5555 N Channel Blvd. PDX Report by: 

Phone: 503-247-1667 STR Job No: 

Contact: Ken Swingle Class: 

Substation/Site: Sub 4 MVA: 

Transformer No.: PCT2521-0101 Gallons: 

Manufacturer: Westinghouse PCB's 

Voltage: 12.S/0.5kV % Imp. 

U b Used JACO JACO 

DISSOLVED GASES PPM 8/30/2007 11/6/2006 

Acetylene 0 0 

Hydrogen 53 27 

Ethylene 0 0 

Methane 83 73 

Ethane 4 4 

Carbon Monoxide 2227 1637 

Carbon Dioxide 6113 4709 

Oxygen 1345 946 

Total Combustibles 2367 1741 

Total Gas 17.70% 11.13% 

JACO JACO 

10/18/2005 6/16/2004 

0 

51 

0 

86 

5 
2328 
7609 
510 

2470 
11.78 

0 
6 
0 

42 
4 

496 
6951 

25599 

548 
13.68% 

8/30/2007 

KH 

1419 

NP 

1 

200 

no data 

5.94 

JACO 

8/5/2003 

0 

30 

0 

79 

4 

1655 

6794 

1245 

1768 

11.33% 

silicone 

JACO 
8/12/2002 

0 
32 
0 

78 
4 

1648 
7421 
2864 
1762 

125571 

JACO 

9/11/2001 

0 

46 
0 

82 

3 

2037 

11838 

3384 

2168 

158357 

OIL QUALITY 

Die lect r ic Break (kV) 

Water in F lu id (ppm) 

A c i d N u m b e r ( m g KOH/g) 

In ter fac ia l Tens. (dynes/cm) 

ASTM Co lo r 

V isua l Inspec t ion 

Spec i f i c Grav i ty 

Relat ive Sa tu ra t ion 

OPERATING CONDITIONS 

A m b i e n t Temp. F: 

W i n d i n g T e m p . C: 

L iqu id Temp. C: 

Pressure 

L iqu id Level 

GAS DIAGNOSTICS 

Rogers Rat io 

Ce l lu lose Rat io ( C 0 2 / C 0 ) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

38.6 

4.7 

0.02 

0 

Pass 

0.964 

2.71 

85 

50 

3 

ok 

1-0-0-2 

2.47 

39.3 

5.7 

O.OOS 

0 

Pass 

0.967 

3.91 

65 

45 

3 

ok 

1-0-0-2 

2.88 

36.6 

12.5 

0.005 

0 

Pass 

0.9655 

7.20 

65 

50 

4 

ok 

1-0-0-2 

3.27 

36.3 

27.1 

0.006 

0 

Pass 

0.962 

14.08 

75 

53 

4 

ok 

2-0-0-2 

14.02 

43.9 

8.3 

0.003 

0 

Pass 

0.969 

4.78 

80 

50 

4 

ok 

1-0-0-2 

4.11 

37.1 

12.4 

0.006 

0 

Pass 

0.963 

7.14 

80 

50 

4 

ok 

45.5 

7.8 

0.008 

0 

Clear 

0.962 

34.71 



TC77 

^ T ^ SUBSTATION 

x^y 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

TECHNICAL RESOURCFS, INC. 
3701 SE Naef Rd. 

Miiwaukte, Oregon 
(503) 654-7231 

OIL ANALYSIS TFST 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

Sub 3 

R277558 

GE 

12470/480 

JACO 

8/30/2007 

0 

49 

0 

27 

3 

847 

5396 

1444 

926 

16.08% 

42.2 

35.9 

0.02 

0 

Pass 

0.965 

23.78 

85 

46 

1.5 

ok 

0-0-0-2 

6.37 

JACO 

11/6/2006 

0 

42 

0 

27 

3 

730 

4721 

7699 

802 

11.80% 

41.8 

22.4 

0.005 

0 

Fail 

0.968 

22.22 

64 

35 

1 

ok 

0-0-0-2 

6.47 

COMMENTS slight moisture 

PDX 

JACO 

RFSULTS 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

10/18/2005 6/16/2004 

0 

SO 

0 

27 

3 

742 

6157 

2640 

822 

9.2% 

40.6 

30.2 

0.003 

0 

Pass 

0.9665 

24.85 

65 

40 

1 

Ok 

0-0-0-2 

8.30 

0 

40 

0 

27 

3 

613 

6108 

8673 

883 

11.42% 

39.3 

30.2 

0.003 

0 

Pass 

0.9625 

24.85 

76 

40 

1,2 

ok 

0-0-0-2 

9.96 

8/30/2007 

KH 

1419 

NP 

1.5 

321 

no data 

NP 

JACO 

8/5/2003 

0 

35 

0 

27 

3 

583 

6355 

8771 

648 

11.30% 

39.7 

35.4 

0.003 

0 

Pass 

0.9695 

26.11 

75 

43 

1.8 

high 

0-0-0-2 

10.90 

silicone 

JACO 

8/12/2002 

0 

33 

1 

26 

3 

563 

6341 

8119 

626 

11.5% 

47.7 

42.8 

0.006 

0 

Pass 

0.8638 

29.38 

80 

45 

2 

high 

JACO 

9/11/2001 

0 

46 

0 

29 

2 

681 

9382 

13861 

758 

15.2% 

46.1 

36.5 

0.006 

0 

Pass 

0.9625 

25.97 

70 

44 

3 

high 



TC78 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SE Naef Rd. 

Miiwaukte, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard Date: 8/30/2007 

Address: 5555 N Channel Blvd. PDX Report by: KH 

Phone:603-247-1667 STR Job No: 1419 

Contact: Ken Swingle Class: NP 

Substation/Site: Sub 3 MVA: 1 

Transformer No.: R2775S7 Gallons: 268 

Manufacturer: GE PCB's no data 

Voltage: 12.5/0.5kV % Imp. 6 

silicone 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

JACO 

8/30/2007 

0 

33 

0 

7 

1 

332 

2881 

15838 

373 

9.30% 

JACO 

11/6/2006 

0 

37 

0 

10 

1 

385 

4141 

16101 

433 

12.09% 

JACO 

10/18/2005 

0 

30 

0 

9 

2 

333 

4635 

6105 

374 

7.9% 

JACO 

6/16/2004 

0 

26 

0 

7 

1 

240 

4423 

22150 

274 

12.32% 

JACO 

8/5/2003 

0 

19 

0 

5 

1 

184 

3503 

21138 

209 

11.34% 

JACO 

8/12/2002 

0 

13 

0 

4 

1 

131 

2626 

20870 

149 

11.7% 

JACO 

9/11/2001 

0 

10 

0 

3 

0 

78 

1671 

32373 

91 

14% 

OIL QUALITY 

Dielectric Break (kV) 44.9 45.8 45.7 50.2 39.7 50.9 

Water in Fluid (ppm) 36.5 28.1 36.5 37 42.7 48.5 

Acid Number (mg KOH/g) 0.02 0.005 0.003 0.003 0.003 0.006 

Interfacial Tens.(dynes/cm) 

ASTM Color 0 0 0 0 0 0 

Visual Inspection Pass Pass Pass Pass Pass Pass 

Specific Gravity 0.962 0.97 0.965 0.962 0.969 0.9628 

Relative Saturation 23.34 27.88 36.21 32.78 32.66 37.09 

OPERATING CONDITIONS 

AmbientTemp.F: 85 64 65 75 75 80 

Winding Temp. C: 

Liquid Temp. C: 47 35 35 38 42 42 

Pressure 0 -0.75 0.5 -0.5 0 0 

Liquid Level ok ok ok ok high high 

GAS DIAGNOSTICS 

Rogers Ratio 0-0-0-2 0-0-0-2 0-0-0-2 0-0-0-2 0-0-0-2 

Cellulose Ratio (C02/C0) 8.68 10.76 13.92 18.43 19.04 

IEEE/ANSI (C57.104-1991) 

COMMENTS Slight moisture - needs pressure 

43.6 

42.8 

0.008 

0 

Pass 

0.963 

33.95 

70 

41 

0 

high 



TC79 

1 ^ T ^ SUBSTATION 
Xt"/ 

TECHNICAL RESOURCES, INC. 
3701 SENaefRd, 

Mihvaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

Sub1 

910396-Al 

Manufacturer Square D 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cariion Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dyne$/cm) 

ASTM Color 

Visual Inspection 

Speciflc GravHy 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Levei 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (057.104-1991) 

COMMENTS 

12470/480 

JACO 

08/30/207 

0 

2 

11 

12 

2 

345 

1634 

773 

372 

5.85% 

38.1 

1.5 

0.04 

47 

L4.0 

Pass 

0.879 

1.23 

85 

40 

2.5 

ok 

2-0-2-0 

4.74 

JACO 

11/9/2006 

0 

1 

12 

13 

2 

314 

1557 

52 

342 

4.92% 

46.3 

4.1 

0.033 

40.2 

L3.S 

Pass 

0.872 

4.93 

53 

30 

1.5 

ok 

4.96 

PDX 

JACO 

RESULTS 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

10/18/2005 6/16/2004 

0 

4 

14 

14 

3 

321 

1949 

33 

356 

4.06% 

39.9 

4.7 

0.026 

41.8 

L3.5 

Pass 

0.879 

3.87 

65 

40 

2 

ok 

6.07 

0 

4 

14 

14 

2 

290 

2025 

53 

324 

5.40% 

40.5 

13.4 

0.025 

42.4 

L3.S 

Pass 

0.879 

11.03 

75 

40 

2.5 

ok 

6.98 

8/30/2007 

KH 

1419 

NP 

1.5 

345 

no data 

6.3 

JACO 

8/5/2003 

0 

4 

15 

14 

3 

287 

2159 

68 

323 

5.42 

40.6 

4.7 

0.023 

42.3 

L3.5 

Pass 

0.8781 

4.01 

71 

39 

2 

ok 

rtemp 

JACO 

8/12/2002 

0 

5 

18 

16 

3 

323 

2610 

131 

365 

6.23 

41.1 

9.9 

0.02 

43.4 

L3.S 

Pass 

0.879 

7.85 

80 

41 

2.9 

ok 

JACO 

9/11/2001 

0 

4 

19 

17 

3 

342 

2584 

63 

385 

6.76 

40.8 

5.2 

0.042 

43.1 

L3.S 

Pass 

0.8784 

4.28 

70 

40 

2.5 

Ok 



TC80 

^ T ^ SUBSTATION 

\M :A^ 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

Relative Saturation 

OPERATING CONDITIONS 

Ambient Temp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

TECHNICAL 
3701 SE Naef Rd. 

Milwaukie, Oregon 
(503) 654-7231 

RESOURCES, INC. 

OIL ANALYSIS TES I RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. 

503-247-1667 

Ken Swingle 

S u b l 

910396-B1 

Square D 

12470/480 

JACO 

8/30/2007 

0 

2 

2 

12 

4 

337 

1647 

226 

357 

4.81% 

31.3 

14.2 

0.03 

48 

L3.5 

Pass 

0.879 

11.68 

86 

40 

0.5 

ok 

2-0-0-0 

4.89 

JACO 

11/9/2006 

0 

0 

2 

12 

3 

333 

1669 

37 

350 

4.30% 

44.3 

5.8 

0.035 

42.3 

L3.5 

Pass 

0.872 

6.98 

50 

30 

0 

Ok 

5.01 

PDX 

Date: 

Report by: 

STR Job No: 

JACO 

10/18/2005 

0 

4 

2 

15 

4 

411 

2552 

19 

436 

4.04% 

42.1 

3.5 

0.023 

44.3 

3 

Pass 

0.87 

2.88 

65 

40 

0 

ok 

6.21 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/16/2004 

0 

2 

2 

15 

4 

337 

2379 

57 

360 

4.60% 

39.4 

10.5 

0.022 

48.4 

3 

Pass 

0.877 

8.64 

75 

40 

0 

ok 

7.06 

8/30/2007 

KH 

1419 

NP 

2 

390 

no data 

6.05 

JACO 

8/5/2003 

0 

3 

2 

12 

3 

323 

2419 

68 

343 

4.57 

40.3 

5.8 

0.023 

42 

3 

Pass 

0.877 

5.14 

71 

38 

-0.8 

ok 

rtemp 

JACO 

8/12/2002 

0 

6 

2 

14 

3 

375 

3021 

73 

400 

5.22 

44.4 

19.8 

0.023 

44.3 

3 

Pass 

0.877 

15.70 
1 

80 

41 

•0.2 

ok 

JACO 

9/11/2001 

0 

4 

2 

15 

3 

412 

4192 

74 

436 

5.81 

43 

5.2 

0.02 

44.2 

3 

Pass 

0.8765 

4.61 

70 

38 

0 

ok 



TCSl 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Mihwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 8/30/2007 

Address: 5555 N Channel Blvd. PDX Report by: KH 

Phone:503-247-1667 STR Job No: 1419 

Contact: Ken Swingle Class: NP 

Substation/Site: Sub 1 MVA: 2 

TransfonnerNo.: 910396-CI Gallons: 390 

Manufacturer: Square D PCB's no data 

. Voltage: 12470/480 % Imp. 5.75 

rtemp 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

JACO 

8/30/2007 

0 

11 

1 

8 

2 

281 

1622 

1008 

303 

4.78% 

JACO 

11/9/2006 

0 

17 

1 

10 

2 

275 

1620 

50 

305 

4.25% 

JACO 

10/18/2005 

0 

16 

2 

10 

2 

278 

2007 

14 

308 

3.22% 

JACO 

6/16/2004 

0 

19 

1 

11 

2 

285 

2263 

36 

318 

4.50% 

JACO 

8/5/2003 

0 

21 

1 

9 

2 

278 

2379 

68 

311 

4.53 

JACO 

8/12/2002 

0 

27 

2 

10 

2 

3005 

2853 

209 

346 

5.01 

JACO 

9/11/2001 

0 

26 

1 

12 

3 

310 

3629 

57 

352 

5.29 

OIL QUALITY 

Dielectric Break (kV) 44.1 48.1 40.1 41 46.1 42.7 42.8 

Water in Fluid (ppm) 2.6 4.1 4.7 14 7 12.8 8.6 

Acid Number (mgKOH/g) 0.03 0.03 0.023 0.022 0.023 0.025 0.025 

Interfacial Tens.(dynes/cm) 49 41.4 41.6 42.3 42 42.2 42.3 

ASTM Color L3.5 L3.5 3 3 3 3 3 

Visual Inspection Pass Pass Pass Pass Pass Pass Pass 

Speciflc Gravity 0.877 0.871 0.878 0.878 0.8776 0.879 0.8785 

Relative Saturation 2.14 4.93 3.87 11.62 5.98 9.44 7.08 

OPERATING CONDITIONS 

Ambient Temp. F 

Winding Temp. C 

Liquid Temp. C 

Pressure 

Liquid Level 

85 

40 

1 

ok 

55 

30 

0 

ok 

65 

40 

0 

ok 

75 81 80 

40 
0 

ok 

39 
-0.5 

Ok 

43 
0 

Ok 

70 

40 

0 

ok 

GAS DIAGNOSTICS 

Rogers Ratio 0-0-0-0 

Cellulose Ratio (CQ2/C0) 5.77 

IEEE/ANSI (C57.104-1991) 

5.89 7.22 7.94 

I- COMMENTS 



TCS 2 

SUBSTATION TECHNICAL RESOURCES. INC. 
3701 SENaefRd. 

Mihvaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Cus tomer : 

A d d r e s s : 

Phone : 

Con tac t : 

Subs taUon/S i te : 

T r a n s f o r m e r No . : 

Manu fac tu re r : 

Vo l t age : 

L a b Used 

DISSOLVED GASES PPM 

Ace ty lene 

Hyd rogen 

E thy lene 

Methane 

Ethane 

C a r b o n M o n o x i d e 

Ca rbon D iox ide 

O x y g e n 

Tota l C o m b u s t i b l e s 

To ta l Gas 

OIL QUALITY 

D ie lecb ic Break (kV) 

Water in F lu id ( ppm) 

A c i d N u m b e r ( m g KOH/g) 

Inter fac ia l Tens . (dynes /cm) 

A S T M Co lo r 

V isua l I nspec t i on 

Spec i f l c Grav i ty 

Relat ive Sa tu ra t i on 

OPERATING CONDtTIONS 

A m b i e n t T e m p . F: 

W i n d i n g Temp. C: 

L i qu i d T e m p . C: 

P ressu re 

L i q u i d Level 

GAS DIAGNOSTICS 

Roge rs Rat io 

Ce l lu lose Ra t io ( C 0 2 / C 0 ) 

Cascade Genera l Sh ipyard 

5555 N Channe l B l vd . 

503-247-1667 

Ken S w i n g l e 

Sub 7 

M590624TLPA 

GE 

12470/480 

J A C O 

8/29/2007 -

0 

48 

5 

14 

4 

751 

2630 

5837 

822 

8.39% 

42.7 

2.8 

0,02 

39 

LO.S 

Pass 

0.892 

2.14 

80 

30C 

0 

ok 

0-0-1-0 

3.50% 

JACO 

11/9/2006 

0 

32 

4 

12 

3 

563 

2091 

2689 

614 

5 .71% 

44.3 

3.4 

0.022 

36.1 

LO.S 

Pass 

0.891 

4.93 

70 

25C 

-2 

ok 

0-0-1-0 

3.71 

PDX 

J A C O 

Date: 

Report by: 

STR Job No: 

Class: 
MVA: 

Ga l lons : 

PCB's 

% Imp. 

J A C O 

10/12/2005 6/16/2004 

0 

29 

5 

13 

4 

611 

2430 

10 

672 

3.98% 

46.1 

5.1 

0.013 

42.7 

0.5 

Pass 

0.884 

3.87 

65F 

30C 

0 

• ok 

0-0-1-0 

3.98% 

0 

36 

4 

12 

3 

478 

2136 

81 

533 

4.38% 

47.3 

11.7 

0.017 

44.2 

0.5 

Pass 

0.891 

11.52 

75F 

25C 

-2 

ok 

0-0-1-0 

4.47 

8/29/2007 

KH 

1419 

NP 

0.75 

230 

NO 

5.75 

JACO 

8/5/2003 

1 

34 

5 

12 

3 

517 

2574 

62 

572 

4.82% 

51.3 

12.6 

0.011 

36.9 

LO.S 

Pass 

0.8918 

5.98 

75F 

25C 

-3 

ok 

0-0-1-0 

4.98 

JACO 

8/12/2002 

0 

40 

5 

14 

3 

604 

3089 

1080 

688 

5.84 

43.4 

11.4 

0.011 

37.1 

LO.S 

Pass 

0.8924 

9.44 

80F 

35C 

0 

ok 

J A C O 

9/11/2001 

0 

41 

S 

15 

3 

656 

4176 

166 

720 

6.29 

45.6 

8.5 

0.014 

37.1 

LO.S 

Pass 

0.8925 

7.08 

70F 

26C 

-1.5 

ok 

lEEE/ANSl (C57.104-1991) 

COMMENTS needs p ressu re 



TCB3 

1 ^ T ^ SUBSTATION 
' ^ ^ } ^ 

1 Customer: 

Address: 

1 Phone: 
1 Contact: 

1 Substation/Site: 

1 Transformer No.: 

1 Manu^cturer: 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

1 Acetylene 

1 Hydrogen 

1 Ethylene 

1 Methane 

1 Ethane 

1 Carbon Monoxide 

1 Carbon Dioxide 

1 Oxygen 

1 Total Combustibles 

I Total Gas 

j OIL QUALITY 

Dielecbic Break (kV) 

1 Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

1 Interfacial Tens.(dynes/cm) 

ASTM Color 

1 Visual InspecUon 

1 Speciflc Gravity 

1 Relative Saturation 

OPERATING CONDITIONS 

AmbientTemp. F: 

Winding Temp. C: 

Liquid Temp. C: 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Milwaukie, Oregon 
(503) 654-7231 

OIL ANALYSIS TFST RESULTS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 8 

M590623TLPA 

GE 

12.S/0.46kV 

JACO JACO 

8/29/2007 11/10/2006 

0 

46 

3 

14 

4 

731 

2648 

4637 

798 

9.64% 

43.5 

3.4 

0.02 

37 

LO.S 

Pass 

0.892 

2.14 

80 

26 

0 

Ok 

0-0-0-0 

3.62% 

0 

27 

3 

13 

3 

539 

1983 

693 

585 

5.93% 

47.3 

4 

0.014 

34.2 

LO.S 

Pass 

0.891 

4.93 

55 

18 

0 

Ok 

0-0-1-0 

3.68 

COMMENTS needs pressure 

Date: 

Report by: 

STR Job No: 

JACO 

10/11/2005 

0 

35 

3 

12 

3 

516 

1976 

11 

569 

5.91% 

43.5 

4 

0.013 

42.1 

0.5 

Pass 

0.8945 

3.87 

65 

24 

0 

0-0-1-0 

3.83 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/16/2004 

0 

42 

3 

16 

4 

614 

2616 

73 

679 

5.91% 

53.2 

7 

0.011 

42.1 

0.5 

Pass 

0.89 

11.52 

75 

35 

-0.5 

0-0-0-0 

4,24 

8/29/2007 

KH 

1419 

NP 

0.75 

230 

no data 

5.75 

JACO 

8/5/2003 

0 

36 

3 

11 

2 

477 

2246 

65 

529 

4.67% 

50.9 

6.3 

0.011 

41.1 

0.5 

Pass 

0.8915 

5.98 

69 

30 

0 

NOLG 

0-0-1-0 

4.71 

JACO 

8/12/2002 

0 

38 

3 

13 

3 

538 

2529 

79 

595 

5.36 

46.9 

8 

0.014 

43 

0.5 

Pass 

0.8919 

9.44 

80 

35 

0 

NOLG 

JACO 

9/11/2001 

0 

38 

3 

15 

3 

609 

3217 

114 

668 

6.10 

41.5 

13 

0.017 

38.7 

L0.5 

Pass 1 

0.8925 

7.08 

70 

27 1 
0 1 

NA 



TC1 

S l " ^ SUBSTATION TECHNICAL RESOURCES, 

Customer 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transfbrmer No.: 

Manufacturer: 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 
Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Mononde 

Carlion Dioxide 

Oxygen 

Total CombusHbles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Iiiterfeciat Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Lk)uid Ijevet 

GAS DIAGNOSTICS 

Rogers init io 

Cellutose Ratio ( C 0 2 A : 0 ) 

lEEBANSl (C57.104-1991) 

3701 SENaefRd. 

Mliwaukle, Oregon 

(503)654-7231 

OIL ANALYSIS TEST 

Cascade General Shipyard 

65% N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Dry Dock 3 

16121-1 

Sierra 

12470/480 

JACO 

10/21/2005 

0 

6 

1 

2 

1 

265 

2233 

1773 

278 

3.69% 

43.8 

7.4 

0.005 

43.3 

L1.0 

Pass 

0.878 

SOF 

SOC 

^ 
ok 

0-0-2-0 

8.43 

JACO 

6/16/2004 

0 

4 

2 

2 

0 

196 

1849 

3871 

204 

4.23% 

47 

4.5 

0.006 

44.1 

L1.0 

Pass 

0.876 

76F 

SOC 

•1.6 

low 

04-2-0 

9.43 

COMMENTS Needs pressure. 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% l n ^ i . 

JACO 

8/5/2003 

0 

5 

3 

2 

0 

241 

2608 

7647 

251 

0.0669 

51.3 

9.7 

0.003 

38.8 

L1.0 

Pass 

0.877 

79F 

36C 

-1 

ok 

RESULTS 

11 /11 f l005 

KH 

1 

415 

c e r t n o n 

JACO 

8/12/2002 

0 

6 

3 

2 

0 

236 

2634 

8019 

246 

60171 

49.4 

11.4 

0.003 

36.7 

1 

Pass 

0.877 

SOF 

43C 

•0.2 

ok 

J A C O 

9/11/2001 

0 

6 

3 

2 

1 

271 

3000 

14222 

283 

80888 

43.8 

10.3 

O.OOS 

42.3 

1 

Pass 

0.0876 

70F 

360 

0 

ok 

ACTI 

8/24/2000 

0 

8 

9 

5 

2 

463 

2622 

10690 

487 

60082 

41 

4 

0.008 

36 

L1.6 

Pass 

0.882 

SOF 

SOc 

-1 

ok 

INC. 

ACTI 

8/2S/1999 

0 

2 

1 

1 

0 

167 

1597 

182S8 

170 

84526 

SI 

5 

0.002 

38 

L1.0 

Pass 

0.887 

35 

4 .5 



TC2 

1 ^ T ^ SUBSTATION TECHNICAL RESOURCES, 
3701 SE Naef Rd. 

Ml iwaukle, Oregon 

(503)654-7231 

OiL ANALYSIS 

1 Customen Cascade General Shipyard 

1 Address: 

1 Phone: 

5555 N Channel Btvd. PDX 

503-247-1667 

1 Contact- Ken Swingle 

Substation/Site: 

1 Transformer No.: 

1 Manufacturer: 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total ConntHistibies 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Cohir 

Visuai Inspection 

Specific Grawty 

OPERATING CONDITIONS 

AmtiientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

Dry Dock 3 

16745-1 

Sienra 

12470/480 

JACO 

10/21/2005 

0 

10 

18 

5 

1 

662 

2648 

342 

596 

3.78% 

45.7 

9 

0.008 

44.8 

L1.6 

pass 

0.8775 

60F 

40C 

0 

ok 

0 4 - 2 4 

4.71 

COII/IMENTS Needs nitrogen 

1 drain valve teak 

JACO 

6/19/2004 

0 

12 

16 

6 

1 

520 

2850 

1019 

544 

5.26% 

49 

6.3 

0.008 

46.2 

L1.6 

pass 

0.876 

76F 

400 

-1 

ok 

04 -24 

5.48 

TEST 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%lmp. 

JACO 

8/5/2003 

0 

2 

13 

3 

1 

149 

2951 

11059 

168 

0.0574 

50.8 

18,2 

0.008 

39 

1 

pass 

0.876 

79F 

52C 

4.6 

ok 

RESULTS 

11/11/2005 

KH 

1.5 

327 

certnon 

JACO 

8/12/2002 

0 

8 

16 

S 

1 

499 

3624 

3763 

529 

60238 

46.8 

15,3 

0.008 

39.2 

1 

pass 

0.8774 

SOF 

S2c 

•0.5 

ok 

• valve should be changed ASAP 

JACO 

9/11/2001 

0 

11 

69 

5 

1 

606 

5669 

3488 

682 

68142 

44.5 

15.3 

0.008 

37.6 

1 

pass 

0.087S5 

70F 

54C 

-1 

ok 

ACTI 

8/24/2000 

0 

14 

44 

12 

2 

817 

4774 

6444 

889 

57266 

48 

16 

0.011 

35 

L1.S 

pass 

0.883 

SOF 

4Sc 

-1.5 

ok 

INC. 

ACTI 

8/2S/1999 

0 

4 

10 

1 

0 

435 

3862 

8625 

460 

71595 

39 

4 

0.005 

33 

L1.0 

pass 

0.882 

SOc 

-1 



TC3 

^ T R ^ S U B S T A T I O N TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS T E S T RESULTS 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Cascade General Shipyard 

5556 N Channel Blvd. POX 

603-247-1667 

Ken Swingle 

Dry Dock 3 

16121-3 

Manufacturer Sierra 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Totat Gas 

OIL QUALITY 

Dietectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mgKOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmtHentTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratki 

CeBukise Ratio (C02/CO) 

lEEeANSI (CS7.104-1991) 

12470/480 

JACO 

10/12/2005 

1 

3 

11 

3 

1 

66 

1491 

3318 

85 

4.8% 

39.3 

23.3 

0.008 

43.6 

LO.S 

Pass 

0.886 

60F 

SOC 

1.5 

ok 

1 4 - 2 4 

22.59 

JACO 

6/19/2004 

1 

0 

11 

2 

1 

33 

866 

11042 

48 

7.17% 

45.2 

14.2 

0.008 

49.4 

LO.S 

Pass 

0.885 

75F 

28C 

1.6 

ok 

2 4 - 2 4 

26.24 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

8/5/2003 

1 

2 

9 

2 

1 

16 

471 

10706 

31 

0.058 

48.2 

27.3 

0.003 

39.8 

L1.0 

Pass 

0.886 

79F 

40C 

2.5 

ok 

11/11/2006 

KH 

1 

415 

certnon 

JACO 

11/14/2002 

0 

2 

0 

0 

1 

2 

346 

1989 

6 

46791 

42.5 

6 

0.003 

49.2 

0 

Pass 

0.8938 

SOF 

40C 

1 

ok 

JACO 

8/12/2002 

35 

86 

758 

284 

93 

274 

2815 

7615 

1530 

66940 

30 

39.8 

0.006 

41.7 

1 

Pass 

0.876 

80F 

40C 

0.6 

ok 

JACO 

9/11/2001 

16 

63 

472 

177 

53 

282 

2846 

11160 

1053 

72780 

40 

22.2 

0.0008 

39.1 

1 

Pass 

0.8754 

70F 

35C 

0 

ok 

ACTI 

8/24/2000 

23 

60 

463 

161 

103 

489 

2660 

10060 

1319 

60122 

32 

22 

0.005 

36 

L1.S 

Pass 

0.884 

BOF 

30c 

-1 

ok 

COMMENTS slight moisture 



TC29 

- s T ^ SUBSTATION TECHNICAL RESOURCFS, 
3701 S E N a e f R d . 

Mliwaukle, Oregon 

(503) 654-7231 

OIL ANALYSIS 

Customen Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact KenSvylngle 

Substation/Site: 

Transformer N a : 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Totat Gas 

tML QUALITY 

Dielectrte Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/^b ien tTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Celtulose Ratio (C02/C0) 

lEEE/ANSt (C57.104-1991) 

COMMENTS 

Sub 4-2 

7916702 

Elect Tech 

12470/480 

JACO 

10/12S00S 

0 

9 

1 

4 

3 

122 

1176 

11 

139 

2.63% 

39.9 

18 

0.023 

32.6 

5.6 

Pass 

0.886 

55F 

SSC 

0 

ok 

JACO 

6/16/2004 

6 

11 

15 

1 

0 

88 

1062 

73 

121 

0.041 

41.6 

40.1 

0.022 

32.6 

6.5 

Pass 

0.8826 

76F 

300 

0 

tow 

needs pressure 

TEST 

Date: 

Report by 

Class: 

MVA: 

Galkins: 

PCB's 

% Imp. 

JACO 

8/5/2003 

0 

9 

1 

5 

5 

74 

967 

68 

94 

41103 

42.7 

18 

0.026 

32.1 

5.5 

Pass 

0.883 

79F 

380 

2 

ok 

RESULTS 

11/11/2004 

KH 

0.33 

176 

rtemp 

5.1 

JACO 

8/12/2002 

0 

15 

1 

6 

6 

41 

638 

97 

88 

41682 

44.8 

19.8 

0.026 

32.7 

5.5 

Pass 

0.884 

80F 

29C 

1 

ok 

JACO 

9/11/2001 

0 

2 

1 

7 

9 

42 

677 

77 

61 

32969 

44.9 

17.8 

0,026 

32.6 

5.6 

Pass 

0.8835 

70F 

ISO 

0 

ok 

ACTI 

8/24/2000 

0 

0 

2 

2 

3 

92 

1005 

10084 

96 

52215 

32 

14 

0.02 

26 

LS.O 

Pass 

0.892 

SOF 

36c 

0 

ok 

INC. 

ACTI 

8/25/1999 

0 

1 

0 

0 

0 

38 

922 

4099 

39 

47306 

50 

21 

0.02 

39 

L5.0 

Pass 

0.896 

36c 

0.5 

ok 



TC30 

BT\K. SUBSTATION TECHNICAL RESOURCES, 

\MA 

Customer: 

Address: 

3701 S E N a e f R d . 

Mihvaukie, Oregon 

(503)654-7231 

OIL ANALYSIS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ken Swingle 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Bhylene 

Methane 

Ethane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Totat Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfeicial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmtiientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C67.104-1991) 

Sub 4-4 

79F6704 

Elect Tech 

12470/480 

JACO 

10/11/2005 

1 

7 

4 

2 

0 

76 

860 

441 

90 

2.89% 

38.4 

78.7 

0.926 

37 

L5.S 

Pass 

0.88 

62F 

360 

0 

ok 

JACO 

7/28/2004 

<1 

<1 

<1 

<1 

<1 

<10 

<100 

<100 

* 
• 

42 

4 

0.022 

36.7 

LS.5 

Pass 

0.8816 

80F 

55C 

1.6 

ok 

COMMENTS Moisture level back up - needs 

TEST 

Date: 

Report by 

Ctass: 

MVA: 

Galtons: 

PCB's 

%tmp. 

JACO 

6/16/2004 

0 

5 

17 

3 

3 

88 

1614 

64 

116 

3.58% 

42.2 

93.6 

0.025 

36.9 

L5.5 

Pass 

0.88 

76F 

300 

0 

ok 

RESULTS 

11/11/2005 

KH 

0.33 

176 

rtemp 

5.1 

JACO 

8/12/2002 

1 

4 

22 

3 

3 

112 

1863 

122 

117 

3.8% 

40 

18 

0.025 

37 

5.5 

Pass 

0.8828 

78F 

38C 

0.5 

ok 

JACO 

8/12/2002 

1 

7 

21 

4 

3 

111 

1931 

97 

147 

3.9% 

34.8 

22.7 

0.02 

37.7 

5.5 

Pass 

0.883 

80F 

360 

0 

ok 

JACO 

9/11/2001 

0 

0 

2 

1 

1 

5 

113 

2 

9 

1.6% 

37.8 

19 

0.028 

38 

5.5 

Pass 

0.882S 

70F 

380 

0 

ok 

pressure - likely has leak that is allowing water to get in. 

INC. 

ACTI 

8/24/2000 

3 

7 

96 

17 

21 

326 

2730 

4460 

470 

S1053 

38 

9 

0.022 

29 

L5.0 

Pass 

0.895 

SOF 

SSc 

0 

ok 



TC31 

^ T ^ SUBSTATION TECHNICAL RESOURCES. 

xtr' 3701 S E N a e f R d . 

Mihvaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST 

Customer: Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Sid>statlon/Site: 

Transformer No.: 

i\flanufacturer: 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

/teetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carlion Dioxide 

Oxygen 

Total Combustibtes 

Total Gas 

OIL QUALITY 

Dietectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mgKOH/g) 

intertacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspectkin 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

SSSS N Channel Bh^d. PDX 

503-247-1667 

Ken Sviringle 

Sub 4-11 

79F6701 

Elect Tech 

12470/480 

JACO 

10/11/2005 

0 

24 

4 

5 

5 

111 

1529 

19 

149 

2.51% 

34.9 

16.9 

0.023 

33.3 

L6.0 

Pass 

0.882 

6SF 

SSC 

0 

low 

JACO 

6/16/2004 

0 

20 

4 

14 

17 

109 

1872 

51 

164 

0.0394 

40.6 

36 

0.022 

33 

L6.0 

Pass 

0.882 

76F 

SOC 

0 

low 

COMMENTS Needs nitrogen 8, oil. 

Date: 

Report tiy 

Class: 

MVA: 

Gallons: 

PCB's 

%tmp. 

JACO 

8/5/2003 

0 

5 

4 

7 

6 

96 

1965 

69 

118 

40811 

26 

22.1 

0.023 

32-2 

L6.0 

Pass 

0.882 

70F 

SOC 

0 

low 

RESULTS 

11/11/2005 

KH 

0.33 

176 

rtemp 

6.1 

JACO 

8/12/2002 

0 

12 

5 

10 

10 

76 

2061 

62 

112 

41897 

33.8 

14.5 

0.02 

33 

5.6 

Pass 

0.886 

SOF 

40C 

1 

tow 

JACO 

9/11/2001 

0 

15 

5 

IS 

14 

113 

2727 

70 

163 

60768 

30 

22.4 

0.02 

33.9 

5.6 

Pass 

0.886 

70F 

40C 

0 

ok 

ACTI 

8/24/2000 

0 

22 

19 

28 

21 

262 

3118 

4220 

372 

52072 

34 

8 

0.02 

28 

G8.0 

Pass 

0.897 

80F 

SSc 

0 

ok 

INC. 

ACTI 

8/25/1999 

0 

10 

3 

5 

2 

145 

2688 

1774 

165 

52491 

39 

14 

0.021 

31 

L6.0 

Pass 

0.892 

36c 

0.5 

ok 



TC32 

1 ST\K. SUBSTATION TECHNICAL RESOURCES, 

\t/ 

1 Customer: 

1 Address: 

1 Phone: 

3701 SE Naef Rd. 

Mihvaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

603-247-1667 

1 Contact Ken Svringle 

Substatton/Site: 

Transformer No.: 

IVIanubcturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

1 Acetytene 

1 Hydrogen 

1 Ethylene 

Methane 

Ethane 

1 Cartion Monoxide 

1 Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

tnterfectal Tens.(dynes/cm) 

ASTM Color 

1 Visual Inspection 

1 Specific Gravity 

OPERATING CONDITIONS 

j / ^b ien tTemp. 

VWndDig Temp. 

1 Liquid Temp. 

1 Pressure 

1 Uquid l^evet 

GAS DIAGNOSTICS 

Rogers Ratio 

CeHulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

Sub 12-2 

79F67112 

Elect Tech 

12470/480 

JACO 

10/21/2005 

0 

7 

4 

1 

0 

66 

486 

2003 

77 

2.73% 

37 

19.2 

0.023 

32 

L6.0 

Pass 

0.883 

6SF 

35C 

0 

ok 

JACO 

6/16/2004 

<1 

<1 

<1 

<1 

<1 

<10 

<100 

<100 
•K 

« 

41 

4.1 

0.022 

32.9 

L6.0 

Pass 

0.88 

SOF 

550 

1.6 

ok 

COMMENTS Needs Pressure 

T E S T 

Date: 

Report by 

Class: 

MVA: 

Galkins: 

PCB's 

% lmp. 

JACO 

6/16/2004 

0 

6 

2 

3 

1 

68 

660 

86 

79 

3.69% 

42.5 

80.8 

0.022 

32 

L6.0 

Pass 

0.88 

75F 

32C 

0 

High 

RESULTS 

11/11/2006 

KH 

1 

316 

rtemp 

6.6 

JACO 

8/5/2003 

0 

5 

4 

1 

0 

71 

633 

96 

81 

3.28% 

35.8 

30.2 

0.023 

32.2 

L6.0 

Pass 

0.882 

70F 

SOC 

0 

ok 

JACO 

8/12«002 

0 

3 

1 

0 

3 

66 

496 

1051 

63 

36570 

40.9 

43.6 

0.023 

32 

L8.0 

Pass 

0.882 

70F 

40C 

0 

ok 

JACO 

9/11/2001 

0 

4 

4 

6 

4 

93 

604 

67 

110 

39427 

42.9 

27 

0.042 

32.7 

6 

Pass 

0.882 

70F 

45C 

0 

ok 

INC. 

ACTI 

8/24/2000 

0 

6 

10 

4 

1 

194 

710 

6171 

216 

56258 

35 

8 

0.023 

26 

G8.0 

Pass 

0.899 

SOF 

40c 

0 

ok 



TC33 

1 js ly^ SUBSTATION TECHNICAL RESOURCES, 

w 

1 Customer: 

1 Address: 

1 Phone: 

1 Contact: 

Substation/Site: 

1 TransfDrmer No.: 

tUanufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

1 Hydrogen 

Ethylene 

Methane 

Ethane 

1 Carbon Monoxide 

1 Cartxin Dioxide 

1 Oxygen 

1 Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

1 Interfacial Tens.(dynes/cm) 

ASTM Color 

1 Visual Inspection 

1 Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

3701 S E N a e f R d . 

Mihwauide, Oregon 

(503) 654-7231 

O I L ANALYSIS 

Cascade General Shipyard 

5555 N Channel Bhrd. PDX 

603-247-1667 

Ken Swingle 

Sub 4-3 

79F9703 

Elect. Tech 

12470/480 

JACO 

6/16/2004 

10 

14 

25 

9 

2 

202 

1812 

1454 

262 

3.23% 

40.2 

11.1 

0.023 

32.8 

5 

Pass 

0.882 

SOF 

30C 

0 

ok 

JACO 

6/16/2004 

10 

11 

26 

11 

5 

165 

1643 

67 

228 

4.06% 

41.5 

20.3 

0.022 

32.7 

S 

Pass 

0.882 

76F 

330 

0.7 

ok 

COMiVIENTS Needs Pressure 

TEST 

Date: 

Report by 

Ctass: 

IVIVA: 

Galkins: 

PCB's 

% Imp. 

JACO 

8/5a003 

11 

11 

30 

11 

4 

166 

1820 

118 

223 

4.23% 

45.6 

19.8 

0.023 

32 

5 

Pass 

0.889 

69F 

340 

0.6 

ok 

RESULTS 

11/11/2005 

KH 

0.33 

176 

rtemp 

S.1 

JACO 

8/12/2002 

12 

13 

32 

13 

6 

146 

1840 

200 

221 

4.53% 

41.8 

22.1 

0.023 

32.8 

5 

Pass 

0.881 

SOF 

43C 

1.6 

ok 

JACO 

9/11/2001 

15 

24 

40 

16 

7 

139 

1982 

71 

241 

50705 

42.7 

20.1 

0.022 

32.9 

5 

Pass 

0.881 

70F 

42C 

1.5 

ok 

ACTI 

S/24/2000 

54 

19 

131 

35 

10 

216 

1642 

7397 

466 

51409 

35 

6 

0.03 

27 

L5.0 

Pass 

0.894 

BOF 

SOc 

0 

ok 

INC. 

ACTI 

8/25/1999 

0 

4 

0 

1 

0 

118 

2229 

3642 

123 

66089 

43 

25 

0.023 

28 

L5.0 

Pass 

0.89 

40c 

1 

ok 



TC34 

1 . S T ^ SUBSTATION TECHNICAL RESOURCES, 

\t/ 

Customer: 

Address: 

3701 S E N a e f R d . 

Mihvaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS 

Cascade General Shipyard 

5S58N Channel Blvd. PDX 

Phone: 603-247-1667 

Contacb Ken Sviringte 

Substation/Site: 

Transformer No.: 

Sub 4-1 

79F9701 

Manufacturer Elect Tech 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Ethytene 

Methane 

lEtfiane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Total Combushltles 

Totat Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

IEEE/ANSI (C57.104-1991) 

12470/480 

JACO 

6/16/2004 

0 

36 

3 

1 

0 

37 

464 

2189 

77 

2.45% 

39.7 

23.2 

0.029 

33.1 

6 

Pass 

0.8825 

65F 

3SF 

0 

ok 

JACO 

6/16/2004 

0 

8 

1 

2 

1 

47 

429 

98 

69 

4.00% 

41.6 

18.6 

0.028 

33.2 

6 

Pass 

0.882 

75F 

300 

0 

ok 

COMMENTS Needs Pressure 

TEST 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

8/5/2003 

0 

6 

3 

2 

0 

66 

571 

42 

76 

4.04% 

46.7 

29.7 

0.031 

33.6 

6 

Pass 

0.8815 

66F 

SOC 

0 

ok 

RESULTS 

11/11/2005 

KH 

0.33 

176 

rtemp 

5,1 

JACO 

8/12/2002 

0 

9 

2 

2 

0 

57 

463 

56 

70 

3.46% 

42 

26.7 

0.031 

33.5 

8 

Pass 

0.881 

SOF 

420 

0 

ok 

JACO 

9/11/2001 

0 

33 

3 

3 

2 

76 

733 

105 

116 

42632 

42.S 

25.9 

0.028 

33.4 

6 

Pass 

0.8808 

70F 

40c 

0 

ok 

ACTI 

8/24/2000 

0 

15 

9 

7 

4 

173 

716 

711 

208 

27904 

44 

26 

0.031 

25 

Q8.0 

Pass 

0.893 

SOF 

40c 

0 

ok 

INC. 

ACTI 

8«6/1999 

0 

1 

1 

0 

0 

50 

519 

6627 

52 

60866 

43 

16 

0.024 

28 

L6.6 

Pass 

0.896 

35c 

0 

ok 



TC35 

^ T ^ SUBSTATION TECHNICAL RESOURCES, 

\t/ 

Customer: 

Address: 

Phone: 

Contact: 

Substatkm/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Mettiane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielecbic Break (kV) 

Water in Fluid (ppm) 

Acid Number (mgKOH/g) 

interfacial Tens.(dynes/cm) 

ASTM Color 

1 Visuai Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratto 

CeUuiose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1S91) 

3701 SENaefRd. 

Mihvaukie, Oregon 

(503)654-7231 

OIL ANALYSIS 

Cascade General Shipyard 

5655 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 4-12 

79F97012 

Elect. Tech 

12470/480 

JACO 

7/28/2004 

0 

10 

5 

1 

0 

60 

719 

1203 

76 

2.98% 

38.S 

26.2 

0.023 

32.3 

5.5 

Pass 

0.8835 

6SF 

35C 

0 

ok 

COMMENTS Needs Pressure 

Slight moisture 

JACO 

7/28/2004 

<1 

<1 

<1 

<1 

<1 

<10 

<100 

•clOO 

« 
» 

40 

8.7 

0.022 

32.3 

S.S 

Pass 

0.882 

SOF 

SSC 

1.6 

ok 

TEST 

Date: 

Report l iy 

Class: 

MVA: 

Gallons: 

PCB's 

% lmp. 

JACO 

6/16/2004 

0 

142 

12 

16 

12 

116 

2117 

74 

297 

4.52% 

39.7 

107 

0.022 

32.2 

S.5 

Pass 

0.8816 

76F 

SOC 

0 

low 

RESULTS 

11/11/2006 

KH 

0.33 

176 

rtemp 

5.1 

JACO 

8/5/2003 

0 

17 

8 

4 

2 

86 

1503 

122 

117 

3.8% 

38 

69.7 

0.023 

32.4 

5.5 

Pass 

0.8825 

78F 

380 

0 

tow 

JACO 

8/12«002 

0 

7 

6 

3 

1 

86 

1173 

233 

102 

4.1% 

38.5 

38.4 

0,023 

32 

5,5 

Pass 

0.883 

SOF 

40C 

0 

tow 

JACO 

9/11/2001 

0 

12 

4 

3 

10 

85 

987 

94 

120 

41520 

38.3 

40.8 

0.025 

32.2 

5.5 

Pass 

0.883 

70F 

38C 

0 

low 

INC. 

ACTI 

8/24/2000 

0 

4 

3 

4 

2 

137 

B18 

5742 

150 

48742 

40 

34 

0.027 

24 

LS.O 

Pass 

0.892 

SOF 

30c 

-3 

tow 



TC37 

•3 I «\. SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Mihwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customen Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Oiowde 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interbcial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

LiqukJ Temp. 

Pressure 

Uquid Level 

5555 N Channel Blvd. PDX 

603-247-1667 

Ken Swingle 

Sub 4 4 

79F6706 

Elect Tech 

12470/460 . 

JACO 

10/11/2005 

1 

21 

2 

3 

1 

128 

1588 

220 

156 

4.9% 

40 

19.8 

0.023 

32.2 

LS.O 

Pass 

0.883 

65F 

SSC 

1.5 

ok 

JACO 

8/5/2003 

1 

7 

2 

6 

4 

71 

1821 

71 

90 

4.9% 

38.5 

26.6 

0,025 

34.1 

5.6 

Pass 

0.884 

70F 

SOC 

2.5 

tow 

Date: 

Report by 

Ctass: 

MVA: 

Galkins: 

PCB's 

% Imp. 

JACO 

8/12/2002 

0 

8 

1 

6 

6 

103 

1711 

194 

124 

4.6% 

36.5 

27.3 

0.023 

34.4 

S.5 

Pass 

0.882 

SOF 

42C 

3.5 

low 

11/11/2005 

KH 

0.33 

176 

rtemp 

5.1 

JACO 

9/11/2001 

0 

6 

2 

10 

11 

79 

1565 

115 

108 

6.8% 

35.6 

26.4 

0.028 

34.5 

5.S 

Pass 

0.8816 

70F 

40c 

0.5 

tow 

ACTI 

8/24/2000 

0 

17 

4 

4 

6 

146 

1841 

8873 

176 

5.3% 

40 

22 

0.027 

27 

GS.O 

Pass 

0.896 

SOF 

40c 

0.5 

low 

ACTI 

8/25/1999 

0 

4 

0 

0 

0 

64 

1654 

2452 

68 

5.1% 

46 

19 

0.029 

28 

LS.S 

Pass 

0.896 

SSc 

0.5 

e 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 



TC38 

^ T ^ SUBSTATION TECHNICAL RESOURCES, 

\ M A 

Customer: 

Adcfress: 

Phone; 

( i n t ac t : 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethytene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibtes 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

interfacial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspectkin 

Specific Gravity 

OPERATING CONDITIONS 

fimtAenfTemp. 

Winding Temp. 

Uquki Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

I Rogers l^ t io 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (CS7.104-1991) 

3701 S E N a e f R d . 

Mi iwaukte, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST 

Cascade General Shipyard 

SSSS N Channel Blvd. PDX 

603-247-1667 

Ken Swingle 

Sub 4-9 

79F6709 

Elect Tech 

12470/460 

JACO 

10/11/2005 

0 

40 

3 

5 

3 

119 

1613 

18 

170 

2.63% 

37.4 

14 

0.021 

36.9 

L6.0 

Pass 

0.882 

66F 

360 

0 

ok 

JACO 

6/16/2004 

0 

9 

3 

10 

7 

116 

1903 

62 

145 

4.40% 

37.7 

16.9 

0.022 

37.1 

6.S 

Pass 

0.882 

76F 

SOC 

0 

ok 

COMMENTS Needs pressure. 

Oate: 

Report by 

Ctass: 

MVA: 

Gations: 

PCB's 

% Imp. 

JACO 

8/5/2003 

0 

20 

3 

11 

8 

145 

2281 

69 

187 

4.4% 

41.7 

21.6 

0.023 

37 

6.6 

Pass 

0.882 

60F 

36C 

0 

Low 

RESULTS 

11/11/2006 

KH 

0.33 

176 

rtemp 

5.1 

JACO 

8/12«002 

0 

13 

3 

11 

7 

149 

2368 

119 

183 

4.3% 

40.8 

22.7 

0.023 

37 

5.5 

Pass 

0.881 

SOF 

SOC 

0 

ok 

JACO 

9/11/2001 

0 

21 

3 

14 

7 

193 

3430 

80 

238 

64048 

AOA 

17.2 

0.02 

37.1 

6.5 

Pass 

0.881 

70F 

400 

0.5 

ok 

ACTI 

8/24/2000 

0 

52 

14 

40 

23 

681 

4425 

4863 

710 

59075 

39 

9 

0.022 

31 

L6.0 

Pass 

0.895 

SOF 

35c 

0 

ok 

INC. 

ACTI 

8/26/1999 

0 

27 

2 

7 

1 

297 

2964 

3123 

334 

72144 

39 

6 

0.017 

32 

L5.6 

Pass 

0.894 

36c 

0,26 



TC39 

^ T \ ^ SUBSTATION TECHNICAL RESOURCES. 

^ ^ ^ 

Customer: 

Address: 

Phone: 

Contact: 

Substationraite: 

Transformer No.: 

3701 SE Naef Rd. 

Mliwaukle, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST 

Cascade General Shipyard 

6555 N Channel Blvd. PDX 

S03-247-1667 

Ken Swingle 

Sub 4-10 

79F67010 

Manufacturer Elect Tech 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetyl»ie 

Hydrogen 

Ethytene 

Methane 

Ethane 

CariMn Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dyne5/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Levei 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

12470/460 

JACO 

10/11/2005 

0 

10 

1 

2 

1 

38 

287 

73 

52 

2.22% 

35.9 

21.6 

0.021 

36.4 

L6.0 

Pass 

0.882 

65F 

200 

-1 

ok 

JACO 

7/28/2004 

<1 

<1 

-si 

<1 

<1 

<10 

<100 

<100 

* 
• 

40.9 

4 

0.025 

36 

L6.0 

Pass 

0.8816 

SOF 

SSC 

1.5 

ok 

COMMENTS needs pressure 

Date: 

Report l iy 

Class: 

MVA: 

Gations: 

PCB's 

%tmp. 

JACO 

6/16/2004 

0 

382 

3 

9 

6 

113 

1312 

68 

513 

4.77% 

42.8 

68.6 

0.02 

36.1 

LS.O 

Pass 

0.881 

76F 

3SC 

0 

tow 

RESULTS 

11/11/2006 

KH 

0.33 

176 

rtemp 

5.1 

JACO 

8/5/2003 

0 

23 

3 

9 

5 

118 

1152 

91 

168 

60412 

34.3 

11.6 

0.02 

34 

L6.0 

Pass 

0.881 

78F 

40C 

0.1 

ok 

JACO 

8/12/2002 

0 

23 

3 

9 

6 

119 

1188 

83 

169 

61019 

34.9 

10.5 

0.011 

36 

L6.0 

Pass 

0.883 

BOF 

40C 

1 

ok 

JACO 

9/11/2001 

0 

20 

2 

8 

4 

108 

999 

73 

142 

45638 

34.4 

25 

0.02 

36.1 

L5.0 

Pass 

0.883 

70F 

40C 

0.5 

tow 

INC. 

ACTI 

8/24/1999 

0 

24 

10 

23 

20 

280 

1260 

6009 

3S7 

48483 

41 

3 

0.02 

31 

L5.0 

Pass 

0.898 

SOF 

35c 

0 

low 



TC40 

^ T \ ^ SUBSTATION TECHNICAL RESOURCES, 

\t^ 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

3701 SENaefRd. 

Mliwaukle, Oregon 

(503)654-7231 

OIL ANALYSIS 

Cascade General Shipyard 

5565 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 4-8 

79F6708 

Manufacturer Elect Tech 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Totat Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

LiqUKl Level 

GAS DIAGNOSTTCS 

Rogers Ratio 

Cellulose Ratto {C02/C0) 

lEEE/ANSl (C57.104-1991) 

12470/460 

JACO 

10/11/2005 

11 

64 

366 

61 

49 

203 

1764 

15 

744 

3.41% 

33 

20.9 

0.031 

36 

L2.0 

Pass 

0.8836 

66% 

SSC 

P 

Ok 

JACO 

6/16/2004 

12 

497 

386 

68 

43 

187 

1925 

136 

1192 

5.00% 

32.9 

36 

0.031 

35.1 

L2.0 

Pass 

0.881 

76F 

330 

0 

ok 

COMMENTS Needs pressure. 

TEST 

Date: 

Report by 

Ctass: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

8/5/2003 

10 

44 

365 

61 

39 

177 

1876 

71 

696 

4.7% 

34.3 

20.9 

0.031 

34.7 

L2.0 

Pass 

0.881 

70F 

300 

0 

ok 

RESULTS 

11/11/2006 

KH 

0.33 

176 

rtemp 

5.1 

JACO 

8/12^002 

12 

34 

386 

66 

45 

183 

1852 

178 

725 

6,1% 

35 

29.7 

0.028 

36.6 

2.5 

Pass 

0.882 

BOF 

46C 

1.5 

ok 

JACO 

9/11/2001 

13 

44 

435 

75 

49 

207 

1995 

81 

823 

63741 

3S.5 

15.5 

0.036 

36.7 

2.5 

Pass 

0.8815 

70F 

40c 

1.S 

ok 

ACTI 

8/24/2000 

43 

58 

793 

176 

168 

478 

2010 

4656 

1716 

52831 

33 

14 

0.031 

28 

L2.0 

Pass 

0.894 

SOF 

40c 

-1 

ok 

INC. 

ATCI 

8/25/1999 

14 

7 

318 

58 

40 

195 

1376 

1634 

632 

66461 

40 

11 

0.031 

42 

L2.0 

Pass 

0.886 

SSc 

•1.6 



TC41 

^ T ^ SUBSTATION TECHNICAL RESOURCES, 

xir 

Customer: 

Address: 

Phone: 

3701 S E N a e f R d . 

Mi lwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS 

Cascade General Shipyard 

6565 N Channel Blvd. PDX 

503-247-1667 

Cordact: KenSvringle 

Substation/Site: 

Transformer No.: 

Sub 12-1 

79F6711 

Manufacturer: Eiect. Tech. 

Volfage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetytoie 

Hydrogen 

Ethytene 

Methane 

Ethane 

Carlion Dioxide 

j Cartion Monoxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY TESTS 

Dielectric Break 

Water in Fluki 

Acid Number 

Interfacial Tens. 

ASTMColor 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellulose Ratio ( C 0 2 K : 0 ) 

lEE&ANSI (CS7.104-1991) 

COMMENTS 

12470/480 

JACO 

10/12/2005 

0 

5 

1 

1 

0 

777 

62 

2214 

69 

3.44% 

39 

23.8 

0.023 

40.4 

LS.O 

PASS 

0.8765 

B6F 

350 

0.5 

ok 

JACO 

7/28/2004 

0 

1 

0 

1 

1 

65 

16 

222 

18 

1.00% 

38.8 

14.8 

0.025 

40.4 

L3.0 

PASS 

0.875 

SOF 

660 

1.5 

ok 

TEST 

Date: 

Report by 

Class: 

MVA: 

Gations: 

PCB's 

%lmp. 

JACO 

6/16/2004 

36 

3 

0 

1 

0 

1390 

67 

35310 

108 

4.00% 

39.4 

99.4 

0.022 

41.1 

L3.0 

PASS 

0.874 

75F 

370 

0 

low 

RESULTS 

11/11/2006 

KH 

1 

316 

rtemp 

5.S 

JACO 

8/5^003 

0 

6 

1 

1 

0 

589 

55 

3968 

63 

4267100.00% 

37 

41.3 

0.025 

40 

LS.O 

PASS 

0.8725 

78F 

410 

0 

OK 

JACO 

8/12/2002 

0 

9 

1 

2 

0 

576 

67 

708 

69 

36986 

32.2 

43 

0.026 

41.5 

LS.O 

PASS 

0.874 

SOF 

410 

0 

OK 

JACO 

9/11/2001 

0 

6 

1 

6 

6 

63 

577 

68 

82 

40883 

33.6 

41.1 

0.025 

41.5 

L3.0 

PASS 

0.8735 

70F 

37C 

0 

LOW 

INC. 

ACTI 

8/24/2001 

0 

6 

0 

2 

0 

77 

669 

12705 

85 

58336 

35 

21 

0,027 

31 

L2.5 

PASS 

0,883 

SOF 

40C 

0 

OK 



TC47 

. s T ^ SUBSTATION TECHNK::AL RESOURCES, 

\t/ 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer 

Voltage: 

Lab Used 

DISSOLVED G>\SES PPM 

Acetylene 

Hydrog^i 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon DIoxkle 

Oxygen 

Total Combustibles 

Tofal Gas 

OIL QUALITY 

Dielectric Break (kV) 

Wafer In Fluid (ppm) 

/Vcid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellulose Ratio (C02/CO) 

IEEE/ANSI (067.104-1991) 

3701 SE Naef Rd. 

Mliwaukle, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Dry Dock 

771382 

JACO 

10/18^005 

22 

40 

9 

22 

5 

607 

2933 

568 

705 

4.19% 

60.2 

9.7 

0.005 

46.9 

LO.S 

Pass 

0.878 

65F 

40C 

0 

ok 

04-1-1 

4.83 

COMMENTS Needs nitroger 

JACO 

6/16/2004 

23 

38 

9 

23 

4 

667 

3173 

829 

6S4 

6.06% 

63.6 

7.4 

0.006 

51.5 

LO.S 

Pass 

0.8765 

76F 

40C 

0 

ok 

04-1-1 

5.7 

r 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

8/5/2003 

23 

34 

8 

21 

4 

609 

3489 

4328 

699 

0.062 

51.4 

13.1 

0.003 

44.4 

LO-S 

Pass 

0.8775 

70F 

460 

0.2S 

ok 

RESULTS 

11/11/2005 

KH 

1 

310 

cert-non 

JACO 

8/12«002 

25 

36 

8 

21 

4 

473 

3652 

464S 

667 

65953 

46.9 

20.5 

0.003 

45.9 

0.5 

Pass 

0.8785 

SOF 

640 

0 

ok 

JACO 

9/11/2001 

26 

34 

7 

20 

4 

437 

4637 

8500 

627 

74225 

45.4 

12.6 

0.011 

48.6 

0 

Pass 

0.8785 

70F 

470 

0 

ok 

ACT! 

8/24/2000 

96 

45 

23 

29 

14 

604 

3964 

9375 

811 

62356 

44 

5 

0.002 

41 

L0.6 

Pass 

0.886 

SOF 

40C 

0 

Ok 

INC. 

ACTI 

8/25/1999 

23 

9 

2 

8 

0 

240 

2148 

10799 

282 

74852 

50 

13 

0.002 

38 

LO.S 

Pass 

0.883 

SOC 

0.26 



TC48 

^ T \ ^ SUBSTATION TECHNICAL 
3701 SENaefRd. 

Miiwaukte, Oregon 

(503) 654-7231 

OIL ANALYSIS 

Customen Cascade General Shipyard 

Address: 

Phone: 

Contact: 

SubstaUon/Site: 

Transfotmer No.: 

Manufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Totat Combustibtes 

Totat Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Rind (ppm) 

AcM Number (mg KOH/g) 

interfacial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers l ^ t o 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C67.104-1991) 

COMMENTS 

6666 N Channel Btvd. PDX 

503-247-1667 

Ken Swirigte 

C.U.S. 

SBVS67601 

West. 

12470/240 

JACO 

10/18/2005 

0 

14 

17 

11 

2 

487 

3159 

148 

631 

6.5% 

4S.6 

4.5 

0.021 

38.8 

L2-0 

Pass 

0.874 

66F 

2SC 

3 

ok 

0 4 - 2 4 

6.4 

JACO 

6/19/2004 

0 

11 

18 

12 

2 

481 

3467 

141 

S24 

9.26% 

43.7 

6 

0.022 

38.9 

L2.0 

Pass 

0.871 

76F 

IS 

3.5 

tow 

14 -24 

7.21 

TEST 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

8/S/2003 

0 

8 

18 

10 

2 

326 

2764 

266 

364 

5.72% 

50.4 

8.6 

0.014 

36.1 

1.5 

Pass 

0.872 

70F 

320 

4.5 

ok 

RESOURCES, 

RESULTS 

11/11/2005 

cert-i 

JACO 

KH 

1.5 

289 

ion 

5.5 

8/12^002 

0 

8 

17 

10 

1 

381 

3077 

613 

417 

7.4% 

43.2 

7.4 

0.017 

3S.9 

1-5 

Pass 

0.8725 

SOF 

460 

5 

ok 

JACO 

9/11/2001 

0 

11 

19 

11 

2 

492 

3569 

517 

535 

9.3% 

45.1 

4 

0.025 

37.1 

L2.0 

Pass 

0.8715 

70F 

350 

4,5 

ok 

ACTI 

8/24/2000 

0 

16 

67 

25 

6 

765 

3399 

4626 

878 

6.8% 

42 

2 

0.028 

31 

L2.0 

Pass 

0.881 

SOF 

40c 

0 

ok 

INC. 

ACTI 

8/25/1999 

0 

5 

20 

4 

0 

375 

2534 

3174 

404 

67637 

49 

8 

0.02 

32 

L1.5 

Pass 

0.883 

40C 

0.25 



TC49 

B T ^ SUBSTATION TECHNICAL RESOURCES, 

\ K A 
3701 SENaefRd. 

Mliwaukle, Oregon 

(503)654-7231 

OIL ANALYSIS 

Customer Cascade Oeneral Shipyard 

Address: 

Phone: 

Contact: 

Substatton/Site: 

Transformer No.: 

SSSS N Channel Btvd. PDX 

503-247-1667 

Ken Svnngle 

C,U.S. 

SBV567602 

Manufachirer West 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon IVkmoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers ITatio 

Cellutose Ratto (C02/C0) 

lEEE/ANSl (CS7.104-1991) 

12470/240 

JACO 

6/19/2004 

0 

10 

26 

8 

26 

589 

3166 

911 

635 

6.4% 

44.6 

4.6 

0.018 

36.3 

L2.0 

Pass 

0.8735 

65F, 

SSC 

0 

ok 

0 4 - 2 4 

5.38 

JACO 

6/19/2004 

0 

11 

31 

10 

2 

678 

3965 

2158 

732 

6.79% 

47.6 

6 

0.025 

38.3 

L2.0 

Pass 

0.8715 

75F 

310 

0 

ok 

0 4 - 2 4 

5.83 

COMMENTS needs pressure 

TEST 

Date: 

Report by 

Class: 

MVA: 

Gations: 

PCB's 

% Imp. 

JACO 

8^/2003 

0 

11 

33 

10 

2 

678 

4472 

3730 

734 

6.93% 

52.3 

7.4 

0.011 

34.4 

1.5 

Pass 

0.872 

70F 

40C 

0 

ok 

RESULTS 

11/11/2005 . 

KH 

1.5 

269 

cert-non 

5.47 

JACO 

8/12/2002 

0 

9 

28 

9 

1 

555 

4160 

4461 

602 

6.4% 

43.6 

8.6 

0.014 

34.3 

1.6 

Pass 

0.8725 

SOF 

450 

1 

ok 

JACO 

9/11/2001 

0 

11 

33 

11 

2 

750 

8100 

4819 

807 

8.1% 

45.6 

2.3 

0.008 

34.3 

L1.5 

Pass 

0.8715 

70F 

40C 

0.6 

ok 

ACTI 

8/24/2000 

0 

26 

113 

30 

6 

1204 

8179 

7605 

1378 

6.7% 

39 

6 

0.023 

30 

L1.5 

Pass 

0.875 

80F 

40c 

0 

ok 

INC. 

ACTI 

8/25/1999 

0 

7 

24 

3 

24 

719 

6154 

8665 

7S3 

82842 

49 

10 

0.018 

30 

L1.5 

Pass 

0.887 

40C 

0.6 



TC50 

j S l \ < . SUBSTATION TECHNICAL RESOURCES, INC. | 
3701 S E N a e f R d . 

Mliwaukle, Oregon 

(503)654-7231 

OIL ANALYSIS 

Customer. Cascade General Stiipyard 

Address: 

Phone: 

5556 N Channel Blvd. PDX 

503-247-1667 

Contact: Ken Swingte 

Substation/Site: 

Transformer No.: 

C.U.S. 

SBVS67604 

Manufacturer West 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethylene 

M^hane 

Ethane 

Carbon Monoxide 

Carbon Dioxkle 

Oxygen 

Totat Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTernp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratto (C02/CO) 

lEEE/ANSl (C67.104-1991) 

COMMENTS 

12470/240 

JACO 

10/18/2005 

0 

12 

25 

11 

2 

566 

3145 

229 

616 

5.47% 

42.6 

9.7 

0.021 

39.7 

L2.0 

Pass 

0.875 

65F 

SOC 

2 

ok 

04 -24 

5.56 

JACO 

6/19/2004 

0 

13 

25 

12 

2 

616 

3647 

247 

668 

8.64% 

40.9 

11.8 

0.022 

38.2 

L2.0 

Pass 

0.871 

75F 

30C 

2 

ok 

TEST 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%lmp. 

JACO 

8/5/2003 

0 

8 

26 

11 

2 

477 

3274 

572 

624 

6.24% 

46.9 

9.1 

0.02 

44 

L1.5 

Pass 

0.871 

70F 

390 

3 

ok 

RESULTS 

11/11/2005 

KH 

1.5 

259 

cert-non 

5.47 

JACO 

8/12/2002 

0 

10 

21 

10 

2 

559 

3659 

640 

602 

7.4% 

44.6 

6.1 

0.023 

44.6 

1.6 

Pass 

0.8726 

SOF 

450 

4.2 

ok 



TC51 

1 . S T K SUBSTATION TECHNICAL RESOURCES, 

\ W 3701 S E N a e f R d . 

Ml iwaukle, Oregon 

(503) 654-7231 

OIL ANALYSIS 

Customer Cascade General Shipyard 

Address: 

Phone: 

1 Contact: 

1 Substation/Site; 

Transformer No.: 

5555 N Channel Blvd. PDX 

603-247-1667 

Ken Swingle 

C.U.S. 

SBV567603 

Manufacturer West. 

Voltage: 

U b Used 

DISSOLVED GASES PPM 

1 Acetylene 

1 Hydrogen 

Ethylene 

Methane 

1 Ethane 

1 Carbon Monoxide 

1 Cartion Dioxide 

Oxygen 

Total Combustibles 

Totat Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

1 Visuai Inspection 

1 Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

1 Liquid Level 

GAS DIAGNOSTICS 

1 Rogers Ratio 

Ceihjiose Ratto ( C 0 2 A : 0 ) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

12470/240 

JACO 

10/18/2005 

0 

12 

21 

11 

2 

681 

3500 

164 

727 

6.47% 

46.5 

3.4 

0.023 

39.3 

L2.0 

Pass 

0.8735 

6SF 

25C 

4 

0 4 - 2 4 

6.14% 

JACO 

6/19/2004 

0 

13 

21 

11 

2 

685 

3864 

206 

732 

9.53% 

43 

2.3 

0.031 

39.4 

L2.0 

Pass 

0.871 

76F 

15 

4 

low 

04-2-0 

6.64 

TEST 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

8/5/2003 

0 

8 

22 

10 

2 

486 

3221 

501 

528 

6.15% 

46.6 

8 

0.02 

36.8 

L1.5 

Pass 

0.871 

70F 

SIC 

4.6 

ok 

RESULTS 

11/11/2005 

KH 

1.5 

259 

cert-non 

6,51 

JACO 

8/12/2002 

0 

11 

24 

11 

2 

542 

3609 

556 

590 

7.30% 

49.4 

5.7 

0.023 

35.7 

1.6 

Pass 

0.8732 

80F 

42C 

5.2 

ok 

JACO 

9/11/2001 

0 

13 

22 

11 

2 

673 

443S 

853 

721 

9.30% 

40.4 

8 

0.022 

36.9 

L2.0 

Pass 

0.8725 

70F 

33C 

5 

ok 

ACTI 

8/24/2000 

0 

12 

62 

24 

5 

846 

3542 

5320 

949 

5.40% 

40 

6 

0.03 

31 

L2.0 

Pass 

0.88 

BOF 

SOc 

-1 

ok 

INC. 

ACTI 

8/25/1999 

0 

8 

20 

7 

0 

624 

3828 

2350 

669 

69074 

47 

9 

0.019 

37 

L1.5 

Pass 

0.877 

SSc 

4.75 



TC52 

^ T ^ SUBSTATION TECHNICAL RESOURCFS, 
3701 SE Naef Rd. 

Miiwauide, Oregon 

(503) 654-7231 

OIL ANALYSIS 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substatton/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Totat Combustibtes 

Total Gas 

OIL QUAUTY 

Dietectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOt«g) 

Interfacial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS CHAGNOSTICS 

Rogers Ratio 

Cellulose Ratto (C02/C0) 

lEEE/ANSl (C67.104.1991) 

COMMENTS 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

C.U.S. 

PAT71S001 

West 

12470/480 

JACO 

10/18/2005 

0 

13 

11 

13 

6 

496 

2867 

29 

638 

6.32% 

48.3 

6.8 

0.026 

38.9 

L2.0 

Pass 

0.875 

65F 

250 

2 

ok 

14 -14 

6.79 

JACO 

6/19/2004 

0 

18 

16 

18 

5 

679 

3672 

150 

632 

8.98% 

46.6 

2 

0.037 

38.6 

L2.0 

Pass 

0.872 

76F 

160 

2.8 

ok 

TEST 

Date: 

Report by 

Ctass: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

s/saoos 
0 

10 

16 

12 

4 

448 

3185 

158 

490 

6,39% 

50.2 

2.8 

0.02 

34.6 

L1.5 

Pass 

0.872 

70F 

210 

3 

ok 

RESULTS 

11/11/2005 

KH 

1 

224 

cert-non 

5.81 

JACO 

8/12«002 

0 

15 

15 

11 

2 

488 

3316 

182 

631 

72997 

45.6 

6.8 

0.023 

34.3 

1.6 

Pass 

0.8726 

SOF 

360 

4 

ok 

JACO 

9/11/2001 

0 

12 

17 

11 

2 

536 

3834 

230 

678 

79846 

39.4 

3.4 

0.034 

35.4 

2 

2 

0.873 

70F 

210 

3 

ok 

ACTI 

8/24/2000 

0 

19 

48 

26 

5 

827 

3024 

5555 

925 

S7173 

48 

4 

0.028 

31 

L1.5 

Pass 

0.878 

SOF 

300 

-1 

ok 

INC. 

ACTI 

8/25/1999 

0 

8 

14 

6 

0 

SSS 

3116 

2541 

623 

75150 

49 

10 

0.022 

29 

L1.6 

Pass 

0.876 

20C 

4.6 

http://C67.104.1991


TC53 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. | 

\ K A 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

3701 S E N a e f R d . 

Mi lwaukie, Oregon 

(503)854-7231 

OIL ANALYSIS 

Cascade Oeneral Shipyard 

5555 N Channel Btvd. PDX 

603-247-1667 

Ken Swingle 

Sub 4-7 

79F670-71 

Manufacturer Elect Tech. 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

A c ^ e n e 

Hydrogen 

Ethytene 

Methane 

Ethane 

Carbon Dtoxide 

Cartxin Monoxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY TESTS 

Dielectric Break 

Water in Fluid 

Acid Number 

Interfacial Tens. 

ASTMColor 

Visual Inspectton 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTiCS 

Rogers Ratio 

Cellulose Ratto (C02/CO) 

lEEE/ANSl (057.104-1991) 

12470/480 

JACO 

10/12«005 

0 

14 

0 

1 

0 

393 

31 

2216 

46 

2.9% 

42 

20.9 

0.023 

34.6 

L6.5 

Pass 

0.884 

BOF 

350 

0 

Low 

JACO 

6/16/2004 

0 

22 

0 

5 

6 

39S 

37 

56 

70 

3.06% 

47.5 

33.1 

0.022 

34.6 

L6.6 

Pass 

0.882 

75F 

300 

0 

Low 

COMMENTS Needs pressure. 

TEST 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

8/5/2003 

0 

23 

1 

5 

5 

492 

54 

59 

88 

3.3% 

42.7 

29.7 

0.023 

34.7 

6.6 

Pass 

0.882 

79F 

36C 

0 

RFSl ILTS 

11/11/2005 

KH 

0.33 

176 

rtemp 

5.1 

JACO 

8/12^002 

0 

31 

1 

4 

3 

605 

62 

81 

101 

3.8% 

41.8 

36.6 

0.023 

34.9 

6.6 

Pass 

0.883 

SOF 

40O 

0 

JACO 

9/11/2001 

0 

6 

1 

11 

13 

513 

56 

113 

87 

4.1% 

41.6 

29.9 

0.036 

34.6 

5.5 

Pass 

0.883 

70F 

350 

0 

OK 

ACTI 

8/25/2000 

0 

3 

0 

14 

13 

1129 

88 

2829 

118 

59313 

46 

26 

0.024 

28 

L5.0 

Pass 

0.891 



TC54 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Milwaukie, Oregon 

(503) 6S4-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

IVIanufacturer: 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethylene 

M^hane 

Ethane 

Carlion Monoxide 

Cartion DIoxkle 

Oxygen 

Total Combustibles 

Totat Gas 

O I L Q U A L m r 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfadal Tens.(dynes/cm) 

ASTM Color 

Visual Inspectton 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

UqukI Temp. 

Pressure 

Lkiuid U v e l 

GAS DIAGNOSTICS 

Rogers Ratio 

CeHutose Ratto (C02/C0) 

lEEe/VNSI (CS7.104-1991) 

COMMENTS 

65SS N Channel Bh/d. PDX 

503-247-1667 

Ken Swingle 

Sub 4 

P008188 

GE 

12470/480 

JACO 

10/18/2005 

0 

67 

1 

29 

3 

932 

3944 

932 

1022 

8.41% 

45.4 

7.8 

0.005 

0 

Pass 

0.965 

65F 

40C 

ok 

0-0-0-C 

4.23 

JACO 

6/19/2004 

0 

63. 

1 

31 

2 

886 

4163 

2264 

973 

10.63% 

46.8 

8.3 

0.006 

0 

Pass 

0.963 

7SF 

40C 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

8/6/2003 

0 

62 

1 

30 

2 

852 

4339 

2610 

937 

10.57% 

38.7 

16.1 

0.003 

0 

Pass 

0.972 

BOF 

420 

high 

11/11/2006 

KH 

1.5 

295 

silicone 

JACO 

8/12«002 

0 

56 

1 

30 

2 

879 

4264 

1409 

968 

105420 

80.4 

13.4 

0.006 

43.7 

0 

Pass 

0.9618 

SOF 

4SC 

high 

JACO 

9/11/2001 

0 

65 

1 

32 

2 

980 

4672 

4772 

1080 

128402 

44.2 

10.9 

0.008 

43.7 

0 

Pass 

0.9615 

70F 

42C 

npg 

high 

ACTi 

8/24/2000 

0 

70 

4 

67 

6 

963 

2860 

6509 

1100 

65012 

33 

12 

0.01 

L0.6 

Pass 

0.977 

SOF 

40C 

npg 

high 

ACTI 

8/25/1999 

0 

36 

0 

25 

0 

887 

4012 

6046 

947 

1211804 

38 

16 

0.003 

LO.S 

Pass 

0.976 

SSC 

npg 



TC55 

1 ^ T ^ SUBSTATION TECHNICAL 
1 •*'--^--<^ w 

Customer 

Address: 

3701 SE Naef Rd. 

Mi lwaukie, Oregon 

(503)854-7231 

OIL ANALYSIS 

Cascade General Shipyard 

SSSS N Channel Btvd. PDX 

Phone: 503-247-1667 

Contact: 

Sulistation/Site: 

1 Transformer fto.: 

Ken Swingle 

Sub 6 

836002311 

1 Manufacturer RTE 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

1 Hydrogen 

Ethylene 

Methane 

1 Ettiane 

1 Carbon Monoxide 

1 Carbon Dtoxide 

1 Oxygen 

1 Total Combustibtes 

1 Total Gas 

OIL Q U A U T Y 

Dielectric Break (kV) 

Water in Ruid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

1 Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratto (C02/C0) 

lEEE/ANSl (C57.104-1991) 

12470/460 

JACO 

10/18/2006 

0 

8 

3 

9 

6 

331 

1700 

21 

367 

3.22% 

42 

19.2 

0.021 

34.6 

3 

Pass 

0.8745 

6SF 

45C 

0 

OK 

JACO 

6/16/2004 

0 

7 

2 

10 

6 

314 

1972 

97 

339 

4.30% 

48.3 

27.9 

0.022 

34.8 

3 

Pass 

0.873 

75F 

360 

OK 

COMMENTS Needs Pressure 

TEST 

Date: 

Report by 

Ctass: 

MVA: 

Gations: 

PCB's 

%Imp. 

JACO 

8/5/2003 

0 

7 

3 

11 

6 

383 

2269 

78 

410 

4.98% 

43.7 

29.1 

0,02 

37.7 

3 

Pass 

0.8716 

70F 

460 

OK 

RESOURCES, INC. | 

RESULTS 

11/11/2005 

KH 

1 

392 

rtemp 

JACO 

5.6 

8/12/2002 

0 

9 

3 

12 

6 

394 

2522 

64 

424 

6.02% 

34.9 

15.1 

0.02 

40.5 

3 

Pass 

0.873 

80F 

SOC 

OK 

JACO 

9/11/2001 

0 

7 

3 

12 

6 

421 

2676 

71 

449 

64662 

41 

21.3 

0.018 

37.2 

3 

Pass 

0.873 

70F 

62C 

NG 

ACTi 

8/25/1999 

0 

4 

1 

2 

1 

1657 

299 

8657 

307 

78081 

47 

9 

0,011 

34 

L3.5 

Pass 

0.879 



TC56 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SE Naef Rd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Ptione: 

Cascade General Shipyard 

6566 N Channel Btvd. PDX 

503-247-1667 

Contact: Ken Sviringle 

Substation/Site: 

Transformer No.: 

Sub 6 

836002464 

Manufacturer RTE 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Tot£d Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Ackl Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDtTK)NS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid U v e l 

12470/480 

JACO 

10/18/2005 

0 

5 

3 

10 

3 

289 

1298 

13 

310 

2.76% 

38.9 

27.9 

0.018 

36.4 

L3.0 

Pass 

0-874 

66F 

300 

npg 

ok 

JACO 

6/16/2004 

0 

6 

3 

12 

4 

326 

16S5 

189 

350 

4,71% 

44.8 

29.1 

0.017 

36.5 

L3.0 

Pass 

0.8718 

76F 

SOC 

npg 

ok 

Date: 

Report by 

Ctass: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

8/5«003 

0 

S 

4 

12 

4 

315 

1604 

70 

340 

4,23% 

41,5 

22.1 

0.017 

36.8 

L3.6 

Pass 

0.8726 

70F 

36C 

npg 

ok 

11/11« 005 

KH 

1.5 

540 

rtemp 

JACO 

5.6 

8/12/2002 

0 

13 

4 

14 

4 

353 

1849 

126 

388 

46392 

34.9 

16.3 

0.011 

39.1 

3 

Pass 

0.872 

SOF 

40C 

npg 

ok 

JACO 

9/11/2001 

0 

5 

4 

15 

4 

sn 
1703 

60 

405 

51137 

45.2 

21.3 

0.02 

36.5 

3 

Pass 

0.872 

70F 

37C 

. npg 

ok 

ACTI 

8/24/2000 

0 

8 

13 

34 

16 

620 

1809 

4814 

691 

49768 

33 

18 

0.017 

35 

LS.S 

Pass 

0.882 

SOF 

40c 

npg 

ok 

ACTI 

8/26/2000 

0 

4 

2 

10 

0 

363 

1662 

2069 

379 

58373 

42 

7 

0.012 

35 

L3.S 

Pass 

0.88 

40c 

npg 

GAS DIAGNOSTiCS 

Rogers Ratto 

Cellulose Ratio (002/00) 
IEEE/ANSI (C57.104-1991) 

COMMENTS 



TC58 

. 5 1 ^ SUBSTATION T E C H N I C A L RESOURCES, 
3701 SE Naef Rd. 

MBwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST 

Customer Cascade General Shipyard 

Address: 

Phone: 

5865 N Channel Bhrd. POX 

503-247-1667 

Contact: Ken Swingle 

Substation/Site: 

Transformer No.: 

Berth 307 

H426084M68 

Manufacturer GE 

Voltage: 12470/480 

U b U s e d 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carlion Monoxide 

1 Carbon [Soxide 

j Oxygen 

Total Combustibles 

Totat Gas 

OIL QUALITY 

Dietectric Break (kV) 

Water in Fluid (ppm) 

Ackl Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual inspection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

VWnding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratto (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

JACO 

10/21/2005 

0 

7 

6 

21 

6 

587 

2223 

13 

627 

3.62% 

46.8 

4.5 

0.01 

40.1 

L1.5 

Pass 

0.883 

6SF 

20C 

low 

2 4 - 1 4 

3.79 

JACO 

6/19/2004 

0 

7 

6 

26 

6 

663 

2791 

139 

708 

6.91% 

45.5 

6 

0.014 

40.4 

L1.5 

Pass 

0.8786 

75F 

20C 

low 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%tmp. 

JACO 

8/5«003 

0 

9 

7 

23 

5 

636 

3060 

86 

680 

6.69% 

63.4 

6.8 

0.008 

38.6 

L1.5 

Pass 

0.879 

71F 

SSC 

ok 

RESULTS 

11/11/2006 

KH 

0.3 

122 

no data 

1.71 

JACO 

8/12/2002 

0 

10 

7 

26 

5 

745 

3 ^ 9 

81 

793 

67149 

62.2 

6.3 

0.011 

38.5 

1 

Pass 

0.8804 

SOF 

46C 

ok 

JACO 

9/11/2001 

0 

11 

7 

28 

5 

812 

4614 

106 

863 

71820 

44.7 

3.4 

0.014 

37.2 

L1.S 

Pass 

0.88 

70F 

36C 

npg 

ok 

ACTI 

8/24/2000 

0 

26 

27 

84 

27 

1307 

4962 

S119 

1466 

73149 

43 

11 

0.011 

31 

L1.5 

Pass 

0.88S 

80F 

40C 

npg 

ok 

INC. 

ACTI 

8/25/1999 

0 

5 

4 

23 

1 

666 

3833 

2245 

699 

69390 

53 

10 

0.009 

32 

L1.5 

Pass 

0.885 

350 

npg 



TC59 

^ T ^ SUBSTATION TECHNICAL RESOURCES, 
3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

6866 N Channel Btvd. PDX 

503-247-1667 

Ken Swingte 

Berth 306 

H425082M68 

Manufacturer QE 

Voltage: 

U b U s e d 

DISSOLVED GASES PPIM 

/Vcetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

TotalGas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Ackl Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspectton 

Specifto Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Vending Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers RMo 

Cellulose Ratto (C02/C0) 

lEEE/ANSl (057.104-1991) 

COMMENTS 

13200/480 

JACO 

10/21/2005 

0 

3 

1 

1 

0 

18 

409 

4770 

23 

3.94% 

48.4 

11.4 

0.01 

40.4 

L1.5 

Pass 

0.875 

66F 

250 

ok 

04 -24 

22.72 

JACO 

6/16/2004 

0 

4 

0 

1 

0 

25 

630 

13687 

30 

6.35% 

44.9 

6.8 

0.014 

41 

L1.S 

Pass 

0,8726 

75F 

20C 

ok 

04-2-2 

21.2 

TEST 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

8/5/2003 

0 

2 

3 

1 

0 

35 

990 

16303 

41 

0.0634 

54.2 

29 

0.011 

37.8 

L1.6 

Pass 

0.873 

72F 

42C 

ok 

RESULTS 

11/11/2005 

KH 

0.3 

122 

no data 

1.71 

JACO 

8/12/2002 

0 

0 

2 

1 

0 

30 

884 

15456 

33 

6SS42 

49.9 

35.8 

0.008 

37.9 

L1.5 

FHtss 

0.8736 

SOF 

SIC 

high 

JACO 

9/11/2001 

0 

1 

2 

1 

0 

33 

884 

22096 

37 

74661 

43.7 

25 

0.014 

38.2 

L1.S 

Pass 

0.874 

70F 

40C 

npg 

high 

ACTI 

8/24/200O 

0 

0 

4 

3 

0 

133 

1018 

18404 

140 

73320 

34 

26 

0.012 

24 

L1.0 

Pass 

0.878 

BOF 

450 

npg 

high 

INC. 

ACTI 

8/25/1999 

0 

0 

0 

0 

0 

46 

688 

20235 

46 

73481 

38 

29 

0.018 

33 

L1.5 

Pass 

0.877 

36C 

npg 



TC60 

^ T ^ SUBSTATION TECHNICAL 

\t^ 

Customer: 

Address: 

Phone: 

3701 SENaefRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

603-247-1667 

Contact: Ken Swingle 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cariion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Acid Number (mgKOH/g) 

Interfacial Tens.(dynes/cm) 

ASTMColor 

Visual inspection 

Specific Gravity 

OPERATING CONDITIONS 

1 /VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellutose Ratio (C02/C0) 

lEEE/ANSt (057.104-1991) 

COMMENTS 

Sub7A 

PQH0716 

12470/460 

JACO 

10/11/2005 

0 

7 

7 

12 

6 

685 

2313 

13 

717 

3.2% 

39.1 

11.4 

0.023 

37.2 

L3.0 

Pass 

0.8746 

65F 

40C 

ok 

JACO 

6/16/2004 

0 

7 

8 

15 

6 

739 

2783 

69 

775 

5.00% 

40.8 

16.3 

0.022 

37.6 

L3.0 

Pass 

0.873 

7SF 

350 

npg 

ok 

TEST 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%tmp. 

JACO 

8/5A2003 

0 

8 

7 

14 

6 

767 

3076 

86 

803 

50933 

43.6 

17.4 

0.023 

37.1 

LS.0 

Pass 

0.873 

79F 

4SC 

npg 

ok 

RESOURCES, 

RESULTS 

11/11/2005 

KH 

2 

115 

rtemp 

JACO 

6.4 

8/12/2002 

0 

7 

8 

16 

6 

777 

3401 

65 

813 

61306 

39.5 

12.8 

0.02 

37.7 

LS.O 

Pass 

0.873 

SOF 

SSC 

npg 

ok 

JACO 

9/11/2001 

0 

6 

7 

IS 

5 

856 

5619 

81 

889 

59219 

39.2 

14.4 

0.014 

37.6 

L3.0 

Pass 

0.8725 

70F 

440 

npg 

ACTI 

8/24/2000 

0 

14 

32 

43 

27 

1346 

7301 

4656 

1462 

64487 

32 

24 

0.033 

38 

LS.O 

Pass 

0,881 

80F 

45c 

npg 

high 

INC, 

ACTi 

8/25/1999 

0 

5 

6 

7 

2 

811 

4227 

2748 

831 

66376 

43 

8 

0.022 

36 

LS.O 

Pass 

0.884 

42c 

npg 



TC62 

I. 

S l ^ SUBSTATION TECHNICAL RESOURCES, 

\tf 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manufacturer 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carlion Monoxide 

Cartion Dtoxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dietectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Specifto Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

VWnding Temp. 

Uquid T«np . 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Celtulose Ratio (C02/CO) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

3701 S E N a e f R d . 

Mihvaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST 

Cascade General Shipyard 

5555 N Channel Blvd, PDX 

603-247-1667 

Ken Swingle 

Crane #14 

L243297 

2400/480 

JACO 

10/12«005 

0 

162 

1 

47 

6 

902 

3592 

349 

1108 

7.06% 

44.9 

7.8 

0.005 

0 

Pass 

0.965 

65F 

SOC 

-1 

ok 

0 4 4 4 

3.98 

JACO 

6/19/2004 

0 

170 

0 

66 

6 

1019 

4434 

969 

1260 

11.09% 

42.4 

7.3 

0.006 

0 

Pass 

0.9626 

76F 

SOC 

4.6 

ok 

0 4 4 - 2 

4.38 

needs pressure 

Date: 

Report by 

Ctass: 

MVA: 

Galtons: 

PCB's 

%Imp. 

JACO 

8/S/2003 

0 

163 

1 

62 

5 

948 

4550 

1617 

1169 

10.76% 

47.8 

9.4 

0.003 

0 

Pass 

0.9696 

78F 

39C 

4.3 

ok 

RESULTS 

11/11/2005 

KH 

0.76 

142 

silicone 

6.7 

JACO 

8/12fl002 

0 

168 

1 

51 

5 

341 

4392 

1018 

1166 

107320 

47.3 

21.6 

0.008 

0 

Pass 

0.9638 

BOF 

390 

-0.3 

ok 

JACO 

9/11/2001 

0 

174 

1 

58 

6 

1064 

4861 

1881 

1291 

118776 

46.7 

11 

0.008 

0 

Pass 

0.963 

70F 

40C 

4.6 

ok 

ACTI 

8/24/2000 

0 

208 

4 

122 

20 

1224 

3758 

4803 

1578 

79103 

33 

11 

0.006 

LO.S 

Pass 

0.967 

SOF 

350 

0 

ok 

INC. 

ACTI 

8/25/1999 

0 

501 

0 

41 

1 

853 

3068 

4504 

1398 

116933 

34 

26 

0.001 

L0.5 

Pass 

0.969 

SSC 

4.5 



TC63 

S I V K . SUBSTATION TECHNICAL RESOURCES, 

^tr 

Customer 

Address: 

3701 SE Naef Rd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS 

C a s c a d e Genera l S h i p y a r d 

5566 N C h a n n e l B tvd . PDX 

Phone: 603-247-1667 

Contact: Ken Swingle 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethytene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens,(dynes/cm) 

ASTMColor 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (C02/C0) 

lEEE/ANSl (C67.104-1991) 

COMMENTS 

C r a n e #17 

L243299B 

2400/480 

J A C O 

10/11/2005 

0 

193 

0 

78 

9 

1328 

6085 

516 

1608 

1 1 . 1 1 % 

41.9 

10.9 

O.OOS 

0 

Pass 

0.962 

65F 

300 

0.5 

ok 

044-2 

4.68 

JACO 

6 /16«004 

0 

152 

0 

81 

7 

1168 

6030 

1001 

1408 

13.00% 

38.1 

11.6 

0.006 

0 

Pass 

0.962 

75F 

360 

0.2 

ok 

TEST 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

8/5/2003 

0 

119 

0 

71 

7 

991 

6630 

976 

1188 

11.07% 

39.6 

17.2 

0.008 

0 

Pass 

0.969 

70F 

38C 

0.9 

ok 

RESULTS 

11/11/2005 

KH 

0.5 

126 

s i l i cone 

JACO 

8/12/2002 

0 

126 

9 

72 

7 

1009 

5743 

701 

1214 

111859 

49.6 

19.6 

0.008 

0 

Pass 

0.9626 

SOF 

41C 

1.2 

ok 

J A C O 

9/11/2001 

0 

170 

0 

78 

7 

1200 

7642 

1228 

1465 

140295 

43.8 

13 

0.008 

0 

Pass 

0.9615 

70F 

400 

1 

ok 

ACTI 

8/24/20O0 

0 

203 

3 

166 

31 

1473 

7095 

6368 

1876 

94624 

36 

27 

0.008 

LO.S 

Pass 

0.969 

SOF 

36C 

1 

ok 

INC. 

AOTl 

8/25/1999 

0 

198 

1 

61 

0 

889 

6679 

5654 

1139 

119876 

36 

21 

0.001 

L0.5 

Pass 

0.971 

40O 

1.26 



TC65 

.STY^ SUBSTATION TECHNICAL RESOURCES, INC. | 

xtr 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

3701 S E N a e f R d . 

Mihvaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS 

Cascade Genera l S h i p y a r d 

5556 N C h a n n e l B l v d . PDX 

603-247-1667 

Ken S w i n g l e 

Crane #15 

L24S299A 

Manufacturer GE 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dielecbic Break (kV) 

Water in Fluid (ppm) 

A d d Number (mg KOH/g) 

interfacial Tens.(dynes/cm) 

ASTMColor 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liqukt U v e l 

GAS DIAGNOSTICS 

Rogers IRatio 

Cenuiose Ratio (002/CO) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

2400/480 

JACO 

10/12/2005 

0 

184 

1 

42 

8 

1117 

4229 

320 

1352 

7.29% 

44.3 

8.9 

O.OOS 

0 

Pass 

0.965 

65F 

26C 

-1 

ok 

0 4 4 4 

3.8 

JACO 

6/19/2004 

0 

207 

0 

47 

7 

1206 

5083 

1022 

1466 

11.02% 

43.1 

7.8 

0.006 

0 

Pass 

0.9626 

7SF 

350 

-1 

ok 

needs pressure 

TEST 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

8/5/2003 

0 

200 

1 

43 

6 

1110 

6104 

1269 

1360 

10,48% 

43.8 

10.4 

0.003 

0 

Pass 

0.9696 

73F 

39C 

4,6 

ok 

RESULTS 

11/11/2005 

KH 

0.5 

128 

slitoone 

S.18 

JACO 

8/12/2002 

0 

210 

1 

45 

7 

1177 

5351 

751 

1440 

109826 

51 

15.5 

0.008 

0 

Pass 

0.9636 

SOF 

40C 

4,6 

ok 

JACO 

9/11/2001 

0 

213 

1 

48 

7 

1279 

7016 

2297 

1548 

124508 

47.9 

12 

0,008 

0 

Pass 

0.9745 

70F 

40C 

0 

ok 

ACTI 

8/24/2000 

0 

265 

4 

113 

27 

1473 

5546 

4649 

1882 

7960S 

37 

13 

0.007 

LO.S 

Pass 

0.968 

SOF 

3SC 

0 

ok 



TC66 

, S T ^ SUBSTATION T E C H N K : A L RESOURCES, 

xi/ 

Customer; 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer N a : 

3701 S E N a e f R d . 

Mi lwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS 

Cascade General Shipyard 

SSSS N Channel Blvd. PDX 

603-247-1687 

Ken Swingle 

Crane #12 

L24329S 

Manufacturer GE 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Cartion Dioidde 

Oxygen 

Total Combustibles 

Totat Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

/VSTM Cotor 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

UqukJ Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (C02/CO) 

lEEE/ANSt (057.104-1991) 

COMMENTS 

2400/480 

JACO 

10/12/2005 

0 

172 

1 

60 

7 

1025 

3721 

1025 

1265 

7.26% 

47.3 

7.3 

0.003 

0 

Pass 

0.965 

6SF 

300 

-1 

ok 

0 4 4 4 

3.63 

JACO 

6/19/2004 

0 

173 

1 

66 

6 

1056 

4219 

1611 

1302 

10.67% 

42 

7.3 

0.003 

0 

Pass 

0.9616 

76F 

SOC 

-1 

ok 

needs pressure 

TEST 

Date: 

Report tiy 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

8/5^003 

0 

179 

1 

63 

6 

1034 

4455 

1979 

1283 

10.71% 

46.4 

9.4 

0.003 

0 

Pass 

0.9711 

70F 

360 

4 .1 

ok 

RESULTS 

11/11/2006 

KH 

0.76 

12S 

siltoone 

6.64 

JACO 

8/12/2002 

0 

185 

1 

61 

6 

1019 

4361 

1564 

1272 

107397 

43.9 

18.6 

0.006 

0 

Pass 

0.9626 

SOF 

370 

4 .2 

ok 

JACO 

9/11/2001 

0 

197 

1 

68 

6 

1157 

4895 

2323 

1429 

118691 

47.3 

9 4 

0.006 

0 

Pass 

0.9616 

70F 

340 

0 

ok 

ACT! 

8/24n000 

0 

243 

4 

138 

22 

1309 

3751 

6243 

1716 

78350 

33 

12 

0.005 

LO.S 

Pass 

0.971 

80F 

SSC 

0 

ok 

INC. 

ACTI 

8/25/1999 

0 

109 

0 

43 

2 

995 

3893 

6584 

1149 

123964 

37 

22 

0.002 

L0.5 

Pass 

0.973 

0.5 



TC68 

f T ^ SUBSTATION T E C H N I C / V L RESOURCES, 

\t^ 3701 SE Naef Rd. 

Mi lwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS 

Customen Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substation/SKe: 

Transformer No.: 

Manufacturer: 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

/Vcetylene 

Hycfrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Cartion Dtoxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUAUTY 

Dietectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dyne3/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp, 

Uqif id Temp, 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Celhitose Ratto (C02/C0) 

lEEE/ANSt (C57.104-1991) 

COMMENTS 

SSSS N Channel Blvd. PDX 

503-247-1667 

Ken Swingte 

Buikling 73 

PAT80910101 

West 

12470/480 

JACO 

10/18/2005 

0 

16 

0 

15 

2 

800 

3666 

199 

833 

6.29% 

46.9 

3.4 

0.031 

36.6 

L1.6 

Pass 

0.8695 

65F 

300 

4 

tow 

04-0-2 

4.68 

JACO 

6/29/2004 

0 

13 

0 

17 

1 

732 

3833 

923 

763 

8,36% 

39.9 

6 

0.037 

37 

L1.6 

Pass 

0.8685 

75F 

31C 

4 

tow 

TEST 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

8^/2003 

0 

8 

0 

13 

0 

509 

3027 

956 

531 

6.61% 

45.6 

6.3 

0.023 

35.1 

1 

Pass 

0.8675 

70F 

390 

4 

ok 

RESULTS 

11/11/2006 

KH 

0.5 

141 

certnon 

6.77 

JACO 

8/12/2002 

0 

17 

1 

14 

0 

640 

3746 

1604 

672 

76411 

42.4 

6.3 

0.023 

33.2 

1 

Pass 

0.868 

BOF 

400 

5 

ok 

JACO 

9/11/2001 

0 

16 

0 

16 

1 

769 

4828 

3059 

792 

93274 

43.6 

4.5 

0.031 

36.7 

1 

Pass 

0.8675 

70F 

3SC 

4 

ok 

ACTI 

8/24/2000 

0 

42 

2 

56 

8 

1391 

60O1 

3564 

1499 

76157 

35 

8 

0.027 

28 

L1.5 

Pass 

0.873 

SOF 

40C 

0 

ok 

INC. 

ACTI 

8/26/1999 

0 

7 

0 

6 

0 

645 

3473 

11268 

658 

96744 

47 

11 

0.028 

28 

L1.0 

Pass 

0,871 

40C 

0 



TC67 

^ T ^ SUBSTATION TECHNICAL RESOURCES, 

xtr 3701 SE Naef Rd. 

Mi lwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST 

Customer Cascade General Shipyard 

Address: 

Phone: 

6565 N Channel Btvd. PDX 

503-247-1667 

Substation/Site: 

Transformer No.: 

Building 73 

PCT83390101 

Manufacturer West 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

TotalGas 

OIL QUALfTY 

Dietectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTMColor 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Wincfing Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratto (C02/C0) 

lEEE/ANSl (057.104-1991) 

12470/480 

JACO 

10/18/2005 

0 

16 

0 

17 

3 

806 

4136 

288 

841 

6.09% 

45 

12.5 

0.031 

36.7 

L1.6 

Pass 

0.869 

SSC 

SOC 

4 

low 

14-0-2 

6.14 

COMMENTS low oil 

JACO 

6/16/2004 

0 

21 

0 

18 

2 

815 

4524 

210 

858 

8.41% 

44.1 

1.7 

0.04 

33.6 

1 

Pass 

0.8606 

750 

2SC 

4 

low 

Oate: 

Report by 

Ctass: 

MVA: 

Galtons: 

PCB's 

%tmp. 

JACO 

8/5/2003 

0 

13 

0 

16 

1 

617 

3788 

379 

647 

5.97% 

49 

4 

0.028 

40.4 

1 

Pass 

0.867 

70F 

390 

4 

Ok 

RESULTS 

11/11/2005 

KH 

0.6 

141 

certnon 

6.86 

JACO 

8/12A2002 

0 

16 

1 

16 

0 

714 

4465 

882 

747 

76069 

42.1 

8.6 

0.028 

41.8 

1 

Pass 

0.868 

80F 

360 

4 

ok 

JACO 

9/11fl001 

0 

17 

0 

16 

1 

824 

6681 

2328 

858 

95351 

42.2 

3.4 

0.039 

32.1 

L1.0 

Pass 

0.8665 

70F 

2SC 

4 

ok 

ACTI 

8/24/2000 

0 

37 

2 

61 

6 

1347 

6940 

3837 

1443 

71804 

43 

6 

0.033 

27 

L1.0 

Pass 

0.876 

SOF 

350 

0 

ok 

INC. 

ACTI 

8/2Srt999 

0 

9 

9 

6 

0 

680 

4699 

8862 

694 

86182 

49 

16 

0.038 

27 

LI.O 

Pass 

0.871 

40O 

0,6 



TC69 

^ T ^ SUBSTATION TECHNICAL RESOURCES, 

\t/ 3701 SE Naef Rd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

603-247-1667 

Contact: Ken Swingle 

Substation/Site: 

Transformer No.: 

BWTP 

PCT786301 

Manufacturer West. 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon MonoxMe 

Cartion Dioxide 

Oxygen 

Total Combustibles 

TotalGas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspectton 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Vending Temp. 

Lk]uid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

CeHulose RMio (C02/C0) 

lEEE/ANSt (C57.104-1991) 

COMMENTS 

12470/480 

JACO 

10/18^005 

0 

8 

2 

3 

0 

243 

2172 

2782 

256 

4.13% 

42.5 

6.3 

0.042 

35.3 

L1.S 

Pass 

0.8805 

65F 

SOC 

2.5 

ok 

04 -24 

8.94 

JACO 

6/16/2004 

0 

6 

2 

3 

0 

205 

2449 

11070 

216 

7.06% 

44.9 

4 

0.054 

36.3 

L1.5 

Pass 

0.879 

75F 

SOC 

2.6 

ok 

TEST 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%tmp. 

JACO 

8/5/2003 

0 

6 

2 

3 

0 

161 

2351 

12764 

172 

6.68% 

44.2 

7.4 

0,041 

31 

L1.5 

Pass 

0.879 

69F 

280 

2.6 

ok 

RESULTS 

11/11/2005 

KH 

0.75 

179 

certnon 

6.24 

JACO 

8/12/2002 

0 

3 

1 

2 

0 

109 

1688 

12730 

l is 
68553 

45.3 

9.7 

0.043 

29.7 

L1.6 

Pass 

0.8796 

SOF 

340 

3.2 

ok 

JACO 

9/11/2001 

0 

2 

1 

2 

0 

73 

1236 

20698 

78 

89368 

47.9 

S.1 

0.053 

31.1 

L1.S 

Pass 

0.88 

70F 

32C 

3.5 

ok 

ACTI 

8/24/2000 

0 

0 

1 

2 

0 

38 

553 

17164 

41 

65417 

30 

8 

0.047 

26 

L1.S 

. Pass 

0.885 

SOF 

30C 

0 

ok 

INC. 

ACTI 

8/25/1999 

0 

0 

0 

0 

0 

0 

412 

22184 

0 

68858 

S3 

24 

0.041 

26 

L1.6 

Pass 

0.887 

40C 

0 



TC70 

^ T ^ SUBSTATION TECHNICAL 

\tA 3701 S E N a e f R d . 

Mi lwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST 

Customer Cascade General Shipyard 

Address: 

Phone: 

5556 N Channel Blvd. PDX 

503-247-1667 

Contact: Ken Swingle 

Substation/Site: 

Transformer No.: 

Manufacturer: 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Sisedfic Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid U v e l 

GAS DIAGNOSTICS 

Rogers l ^ t io 

Cellulose Ratto (C02/C0) 

lEEE/ANSl (C57.104-1991) 

SubSA 

PQH4714 

12470/460 

JACO 

10/11/2005 

0 

51 

6 

9 

7 

416 

2136 

62 

438 

3% 

43.9 

19.8 

0.016 

44.2 

L2.5 

Pass 

0.874 

65F 

42C 

0 

ok 

JACO 

6/16/2004 

0 

4 

5 

12 

8 

336 

2340 

113 

365 

5.30% 

43.7 

20.3 

0.014 

44 

L2.6 

Pass 

0.875 

76F 

36C 

ok 

COMMENTS needs pressure 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

8/12/2002 

0 

6 

6 

13 

6 

697 

2995 

67 

627 

62463 

42.6 

23.3 

0.014 

44.6 

L2.B 

Pass 

0.8746 

71F 

48C 

ok 

RESOURCES, 

RESULTS 

11/11/2006 

KH 

2 

451 

rtemp 

JACO 

S.4 

8/12/2002 

0 

6 

6 

13 

5 

611 

3178 

106 

641 

52986 

39 

27.3 

0.014 

45.1 

L2.S 

Pass 

0.876 

SOF 

60O 

ok 

JACO 

9/11/2001 

0 

6 

6 

14 

6 

636 

4654 

62 

666 

69232 

39.6 

20.1 

0.022 

45 

L2.S 

Pass 

0.8745 

70F 

4SC 

ok 

ACTI 

S/24/2000 

0 

S 

19 

30 

18 

885 

4642 

4325 

957 

57139 

34 

5 

0.02 

38 

L2.S 

Pass 

0.883 

80F 

4SC 

ok 

INC. 

ACTI 

8/25/1999 

0 

3 

1 

2 

1 

574 

3431 

3520 

581 

71043 

60 

16 

0.017 

38 

L2.6 

Pass 

0.887 

46c 

0 



ELECTRICAL TECHNOLOGY 

WEIDMANN-ACTI INC. 
4011 POWER INN ROAD + SACRAMENTO, CA + 95826 

916 455 2284 + 916 455 0191 
WWW.WEIDMANN-ACTi.COM 

POWER TESTING & ENERGIZATION INC. 

14006 NW 3RD COURT SUrrE KM 

VANCOUVER, WA 9S685 US 

ATTN: TONYASCIUTTO 

PO#:NA 

Locat ion: CASCADE GENERAL 

Ser te l» : Pai56676 

Bank/Ph: 3 

Tank: TRANSFORMER 

Breath ing: SEAL 

R u i d : SIL GaUons: 415 

KV: 12.47 

KVA: ZSOO 

Inip.(%Z): 5.38 

Conta iner 100970 

Project ID: 

A c c o u n t 278 

••'.. O rde rs : 159697 

C o n t r o l * : 5334543 

Received: 04/17/2006 

Reported: 04/17/2006 

Customer ID: 

ASTM D-3612 

Report Units: 

in 

\ 

< 
« 

T3 

> • 

o 
(0 
10 
Q 

D-1533B 

D-971 

D474 

D-1500 

g D-1524 

S D-1524 

« D-877 

O D-1816 

D-1816 

D-924 

D-924 

D-1298 

D-2668 

M 

1 
Q 

Lab Control Number: 

PPM Date Sampled: 

Order Number: 

Oil Temp.(C): 

Hydrogen (H2): 

Methane (CH4): 

Ethane (C2H6): 

Ethytene (C2H4): 

Acetylene (C2H2): 

Carbon Monoxide (CO): 

Carbon Dioxide (C02): 

Nitrogen (N2): 

Oxygen (02): 

Total Dissohred Gas: 

Total Dissolved Combustible Gas: 

Equivalent TCG Percent: 

Moisture In Oil (ppm): 

% Saturation at Top Oil Temp: 

Interfacial Tension (dynes/cm): 

Acid Number (mg KOH/g): 

Color Number (Relative): 

Visuai Exam. (Relative): 

Sediment Exam. (Retative): 

Dielectrtc Breakdown (kV): 

Dielectric Breakdown 1 mm (kV mm-C): 

Dielectric Breakdown 2 mm (kV mm-C): 

Power Factor @ 25C (%): 

Power Factor @ 10OO (%): 

Specific Gravity (Relative): 

Oxidation Inhibitor (w t %): 

DGA Key Gas / Interpretive Method: 

IEEE (C57,146) 
(Most recent sample) 

DGA Rogers Ratio Method:' 

DGA Cellulose (Paper) Insulation: 

DGA IEEE//VNSI (CS7.104-1991): 

(Two most recent samples) 

Moisture in Oil: 

Interfacial Tension: 

Acid Number: 

Color Number and Visual: 

Dielectric Breakdown D-877: 

Dielectric Breakdown D-1816: 

Power Factor @ 25C: 

Power Factor @ 10OO: 

Oxidation Inhibitor: 

5334543 

04/14/2006 

159697 

14 

20 

4 

0 

0 

441 

8148 

77140 

35001 

120768 

479 

0.36 

11 

NA 

0.005 

L0.5 

CLR&SPRK 

ND 

25 

0.006 

0.973 

Hydrogen wilWn limils (200 ppm). 
No indtcaUons of electifcal arcing (H2 200 ppm C2H21 ppm). 
Carbon Mononde within limits (3000 ppm). 
Ca i i nn Monoxide and Caitxm DioxMe w'tliin limits (33000 ppm). 

F^atios are applicable to Mineral Oil only. 

C02 /C0 Ratio applicable lo Mineral Oil only. 

/Applicable to Mineral 0 1 only. 

Acceptable for in-service oil (100 ppm max). 

Acceptable lor in-service oS (0.2 mg KOH/g max). 

Color Number diagnostic not applicable. Visual acceptable (or In-senrice oi 

Acceptable for in-service oil (25 kV min). 

Acceptable for jn-cervice oil (0.2% max). 

(CLR&SPRK). 

; 

Tho analyses, opinions or hterpntal ion& contained in this report sre based upon material snd information supplied by Ihe d lenL Weidmarm-ACTI Inc. does not Imply thai lhe contents of lhe sample received by this laboralory are Ihe same as al l cudi 
material In lhe envfronmenl fnun wMch the sampte was lalten. Our lest results relate only to the sample o r samples tested. Any interpretations or Ofdnions expressed represent the tiest Judgement of Wtidmarm'ACTL WeCdmanrv-ACTI assttmes no 
rasptmsJMity and makes no warranty or icpresenlat ton, expressed or impBed as to the condition. prodtidJvUy or proper operation of any equipmeni or ether prepetty for whlclt this report may l>e used or relied upo(\ for any reason whalsoevsr. 

A Member of the WICOR Group 

http://WWW.WEIDMANN-ACTi.COM


TC71 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. | 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

IHanufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPIVI 

/Vcetylene 

Hydrogen 

Ethytene 

n/lethane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibtes 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTIVt Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEE/ANSl (057.104-1991) 

1 COtVIMENTS 

3701 SE Naef Rd. 

R/lllwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

603-247-1667 

Ken Swingle 

Portable 32-5 

P015676 

GE 

12470/460 

JACO 

10/11/2005 

0 

17 

0 

18 

3 

444 

5205 

6877 

482 

11.72% 

43.6 

14.1 

0.005 

0 

Pass 

0.986 

66F 

35C 

ok 

1-0-0-2 

7.94 

JACO 

6/16/2004 

0 

46 

0 

28 

3 

662 

6433 

17946 

739 

11.89% 

41.1 

6.8 

0.006 

0 

Pass 

0.964 

75F 

30C 

ok 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%tmp. 

JACO 

8/5/2003 

0 

21 

0 

29 

2 

728 

6226 

14219 

780 

11.12% 

384 

9.4 

0.008 

0 

Pass 

0.9S26 

66F 

360 

ok 

RESULTS 

11/11/2006 

KH 

1 

240 

silicone 

5.5 

JACO 

8/12^002 

0 

47 

0 

42 

3 

1236 

5567 

6220 

1328 

114823 

46.7 

13.9 

0.006 

0 

Pass 

0.3644 

SOf 

48C 

ok 

JACO 

9/11/2001 

0 

52 

0 

42 

0 

1264 

5849 

3851 

1361 

103110 

43.5 

6.8 

0.011 

0 

Pass 

0.9628 

70F 

32C 

npg 

ok 



TC73 

. S T ^ SUBSTATION TECHI4ICAL 

\ i ^ 3701 SE Naef Rd. 

IMiiwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS 

Customen Cascade General Shipyard 

Address: 

Phone: 

Substation/Site: 

Transformer No.: 

5555 N Channel Blvd. PDX 

503-247-1S67 

Ken Swingle 

Portable 32-3 

87V1243 

Manufacturer: Vantram 

Voltage: 

i Lab Used 

DISSOLVED GASES PPM 

j Acetylene 

\ Hydrogen 

Ethylene 

iVIethane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers t^atio 

Cellutose Ratio (C02/CO} 

IEEE/ANSI (C67.104-1991) 

12470/460 

JACO 

11/11/2005 

0 

11 

16 

12 

3 

470 

2797 

260 

511 

3.17% 

39 

15.7 

0.01 

46.7 

L2.0 

Pass 

0.871 

65F 

SSC 

0 

ok 

JACO 

6/16/2004 

0 

17 

17 

17 

4 

608 

3603 

111 

663 

6.30% 

41.6 

16.7 

0.011 

46 

1.6 

Pass 

0.875 

76F 

46C 

0 

ok 

COiWIVIENTS needs pressure 

TEST 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

8/S/200S 

0 

16 

14 

13 

4 

479 

3372 

81 

626 

51075 

39.2 

29.7 

0.011 

46.7 

1.6 

Pass 

0.875 

69F 

68C 

0 

ok 

RESOURCES, 

RESULTS 

11/11/2006 

KH 

2 

SOO 

rtemp 

JACO 

5.7 

8/12/2002 

0 

16 

1 

16 

0 

714 

4455 

882 

747 

76089 

32.5 

15.7 

0.008 

46.2 

1.5 

Pass 

0.87 

SOF 

48C 

0 

ok 

JACO 

9/11/2001 

0 

7 

18 

16 

5 

333 

4915 

82 

319 

60933 

39.1 

21.3 

0.014 

46.5 

1.6 

Pass 

0.8706 

70F 

40c 

0 

ok 

ACTI 

8/24/2000 

0 

18 

75 

48 

16 

962 

6056 

4850 

1119 

61085 

33 

7 

0.016 

39 

L2.0 

Pass 

0.88 

80F 

40c 

npg 

ok 

INC. 

ACT! 

8/25/1999 

0 

6 

14 

10 

1 

4501 

696 

1900 

627 

65369 

49 

13 

0.008 

42 

L2.0 

Pass 

0.8S3 

42c 



TC74 

^ T \ ^ SUBSTATION T E C H N I C A L RESOURCES, 
3701 S E N a e f R d . 

Mihwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST 

Customer: Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substation/SRe: 

Transformer No.: 

5666 N Channel B k d . PDX 

603-247-1667 

Ken Swingle 

Sub 6 

P014476 

Manutacturer GE 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carlion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDJTIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS OiAGNOSTiCS 

Rogers Ratto 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C67.104-1991) 

COMMENTS 

12470/460 

JACO 

10/12/2005 

0 

58 

0 

23 

2 

981 

4274 

4210 

1064 

9.82% 

40.8 

6.8 

0.003 

0 

Pass 

0.9626 

65F 

28C 

ok 

0-0-0-2 

4.8 

JACO 

6/16/2004 

0 

80 

0 

23 

2 

984 

4490 

8032 

1069 

11.78% 

48.6 

7.8 

0.003 

0 

Pass 

0.963 

76F 

33C 

ok 

DaXe: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

8/5/2003 

0 

7 

0 

11 

1 

267 

3365 

23275 

286 

11.39% 

39.6 

26 

0.003 

0 

Pass 

0.9712 

71F 

SOC 

ok 

RESULTS 

11/11/2006 

KH 

1 

240 

silicone 

5.6 

JACO 

8/12/2002 

0 

61 

0 

21 

2 

861 

3985 

6442 

945 

102306 

42 

14.4 

0.006 

0 

Pass 

0.9635 

SOF 

40C 

ok 

JACO 

9/11/2001 

0 

60 

0 

22 

2 

903 

3935 

10762 

987 

122087 

46.1 

6.7 

0.006 

0 

Pass 

0.9622 

70F 

38C 

npg 

ok 

ACTI 

8/24/2000 

0 

91 

1 

45 

6 

1027 

2846 

9121 

1170 

74431 

30 

12 

0.002 

L0.6 

Pass 

0.971 

SOF 

40C 

npg 

ok 

INC. 

ACTI 

8/25/1999 

0 

28 

0 

6 

0 

730 

2858 

16323 

764 

114837 

32 

26 

0.003 

L0.6 

Pass 

0.976 

33C 



TC75 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Miiwaukte, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No. : 

Cascade General Shipyard 

6656 N Channel Blvd. PDX 

603-247-1667 

Ken Swingle 

Sub 5 

PO14490 

Manutacturer GE 

Voltage: 12470/460 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OiL QUALITY 

Dietectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specifto Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

JACO 

10/18/2005 

0 

14 

1 

67 

6 

340 

2042 

6669 

427 

8.03% 

44.8 

6.8 

0.003 

0 

Pass 

0.965 

65F 

SOC 

low 

JACO 

6/16/2004 

0 

19 

0 

81 

4 

367 

2048 

15938 

471 

11.89% 

37.9 

6.8 

0.003 

0 

Pass 

0.963 

75F 

29C 

npg 

ok 

Date: 

Report by 

Ctass: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

8/5/2003 

0 

17 

1 

83 

4 

360 

2060 

1419 

465 

11.12% 

39.5 

12 

0.003 

0 

Pass 

0.9672 

71F 

310 

npg 

ok 

11/11/2006 

KH 

1.6 

315 

silicone 

6.64 

JACO 

8/12/2002 

0 

23 

1 

81 

4 

367 

1691 

10942 

476 

110157 

60.9 

9.8 

0.006 

0 

Pass 

0.9612 

SOF 

39C 

npg 

ok 

JACO 

9/11/2001 

0 

31 

0 

100 

4 

452 

1894 

14671 

587 

124866 

47.1 

6.3 

0.006 

0 

Pass 

0.9632 

70F 

39C 

npg 

low 

ACTI 

8/24/2000 

0 

63 

2 

183 

16 

659 

1306 

9079 

913 

74179 

37 

19 

0.002 

LO.S 

Pass 

0.969 

SOF 

350 

npg 

tow 

ACTI 

8/25/2000 

0 

28 

0 

76 

1 

468 

1466 

13837 

663 

126026 

38 

9 

0.001 

LO.S 

Pass 

0.973 

330 

GAS OIAGNOSTICS 
Rogers Ratio 

Cellulose Ratio (C02/C0) 
IEEE//VNSI (C57.104-1S91) 

COMMENTS 

2-0-0-2 



TC76 

^ T ^ SUBSTATION TECHNICAL RESOURCES. INC. | 

Customer: 

/Vddress: 

Phone: 

Contact: 

Substatton/Site: 

Transformer No.: 

IVIanufacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethytene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OiL Q U A U T Y 

Dtetecbto Break (kV) 

Water in Fluid (ppm) 

fikod Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTMColor 

Visuai inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Itotio 

Cellutose Ratio (C02/C0) 

lEEE/ANSt (C57.104-1991) 

3701 S E Naef Rd. 

Mliwaukle, Oregon 

(503) 654-7231 

OiL ANALYSIS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub 4 

PCT25214101 

West 

12470/460 

JACO 

10/18/2005 

0 

61 

0 

86 

5 

2328 

7609 

510 

2470 

11.78 

36.6 

12.6 

0.005 

0 

Pass 

0.9655 

65F 

SOC 

4 

ok 

1-0.0-2 

3.27 

JACO 

6/16^004 

0 

6 

0 

42 

4 

496 

6961 

25599 

648 

13.68% 

36.3 

27.1 

0.006 

0 

Pass 

0.962 

76F 

630 

4 

Ok 

COMMENTS suspect gas history 

TEST 

Date: 

Report by 

Class: 

MVA: 

Galons: 

PCB's 

% Imp. 

JACO 

8/5/2003 

0 

30 

0 

79 

4 

1656 

6794 

1246 

1768 

11.33% 

43.9 

8.3 

0.003 

0 

Pass 

0.969 

SOF 

SOC 

4 

ok 

RESULTS 

11/11/2005 

KH 

1 

200 

silicone 

5.94 

JACO 

8/12/2002 

0 

32 

0 

78 

4 

1648 

7421 

2864 

1762 

126671 

37.1 

12.4 

0.006 

0 

Pass 

0.963 

BOF 

SOC 

4 

Ok 

JACO 

9/11/2001 

0 

46 

0 

82 

3 

2037 

11838 

3384 

2168 

158357 

46.6 

7.8 

0,008 

0 

Clear 

0.962 

ACTI 

8/25/1999 

0 

21 

0 

S3 

0 

1612 

9722 

10872 

1686 

126843 

36 

14 

0.003 

LO.S 

Pass 

0.974 

50C 

.0.25 



TC77 

1 ^ T ^ SUBSTATION TECHNICAL RESOURCES, 

1 Customer: 

Address: 

Ptione: 

Contact: 

Substation/Site: 

Transfbrmer No.: 

1 Manutacturer 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethytene 

Methane 

Ethane 

Cartion Monoxide 

1 Cartx)n Dioxide 

1 Oxygen 

Total Combustibtes 

Totat Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

1 SpeciSc Gravity 

OPERATING CONDtTIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

1 Pressure 

Lkiuid Level 

GAS DIAGNOSTICS 

Rogers l ^ t i o 

Cellulose Ratto (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

3701 SE Naef Rd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST 

Cascade General Shipyard 

6566 N Channel Btvd. PDX 

503-247-1667 

Ken Swingle 

Sub 3 

R277558 

12470/480 

JACO 

10/18/2005 

0 

SO 

0 

27 

3 

742 

6167 

2640 

822 

9.2% 

40.6 

30.2 

0.003 

0 

Pass 

0.9655 

65C 

40C 

1 

ok 

0^)4-2 

8.3 

JACO 

6/16/2004 

0 

40 

0 

27 

3 

613 

6108 

8673 

883 

11.42% 

39.3 

30.2 

0.003 

0 

Pass 

0.9625 

76F 

40C 

1.2 

ok 

0^1-0-2 

9.96 

Date: 

Report by 

Ctass: 

MVA: 

Gallons: 

PCB's 

%tmp. 

JACO 

8/5/2003 

0 

35 

0 

27 

3 

583 

6355 

8771 

648 

11.30% 

39.7 

35.4 

0.003 

0 

Pass 

0.9696 

76F 

43C 

1.8 

high 

RESULTS 

11/11/2006 

KH 

1.5 

321 

silicone 

JACO 

8/12/2002 

0 

33 

1 

26 

3 

563 

6341 

8119 

626 

11.6% 

47.7 

42.8 

0.006 

0 

Pass 

0.8638 

SOF 

45C 

2 

high 

JACO 

9/11/2001 

0 

46 

0 

29 

2 

681 

9382 

13861 

768 

15.2% 

46.1 

36.5 

0.006 

0 

Pass 

0.9625 

70F 

44C 

3 

high 

ACTI 

8/25/2000 

19 

100 

13 

83 

13 

1046 

8934 

13060 

1274 

10.2% 

36 

38 

0.005 

L0.S 

Pass 

0.969 

SOF 

40C 

1.5 

high 

INC. 

ACTI 

2/7/2000 

0 

18 

0 

7 

0 

535 

730 

20371 

560 

130420 

37 

34 

0.003 

L0.5 

Pass 

0.973 

42C 

1.6 



TC78 

1 e S T ^ SUBSTATION TECHNICAL 

^ ^ ' / 

Customer: 

Address: 

3701 SE Naef Rd. 

Mihwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS 

Cascade General Shipyard 

5555 N Channel Btvd. PDX 

603-247-1667 

Contact: Ken Swingte 

Substation/Site: 

Transformer No.: 

Manutacturer: 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

1 Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fhjid (ppm) 

Acid Number (mg KOH/g) 

Intertacial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspectton 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

VWndIng Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers l^ t io 

Cellutose Ratio (C02/CO) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

Sub 3 

R277657 

12470/480 

JACO 

10/18/2005 

0 

30 

0 

9 

2 

333 

4635 

6106 

374 

7.9% 

46.7 

36.5 

0.003 

0 

Pass 

0.965 

65F 

35C 

0.6 

ok 

0-0-0-2 

13.9 

JACO 

6/16/2004 

0 

26 

0 

7 

1 

240 

4423 

22160 

274 

12.32% 

60.2 

37 

0.003 

0 

Pass 

0.962 

75F 

380 

.0.6 

ok 

0-0-0-2 

18.42 

TEST 

Date: 

Report by 

Ctass: 

MV/V: 

GaUons: 

PCB's 

% Imp. 

JACO 

8/5«003 

0 

19 

0 

S 

1 

184 

3603 

21138 

209 

11.34% 

39.7 

42.7 

0.003 

0 

Pass 

0.969 

75F 

42C 

0 

high 

RESOURCES, 

RESULTS 

11/11/2005 

<H 

1 

268 

silicone 

JACO 

6 

8/12/2002 

0 

13 

0 

4 

1 

131 

2626 

20870 

149 

11.7% 

50.9 

48.5 

0.006 

0 

Pass 

0.9S28 

SOF 

42C 

0 

high 

JACO 

9/11/2001 

0 

10 

0 

3 

0 

78 

1671 

32373 

91 

14% 

43.6 

42.8 

0.008 

0 

Pass 

0.963 

70F 

41C 

0 

high 

ACTI 

8/24/2000 

0 

0 

0 

0 

0 

22 

680 

24101 

24 

9.2% 

29 

49 

0.005 

L0.5 

Pass 

0.967 

SOF 

40C 

0 

high 

INC. 

ACT! 

8/25/1999 

0 

0 

0 

0 

0 

0 

460 

43478 

0 

141319 

31 

42 

0.002 

L0.5 

Pass 

0.981 

42C 

-0.26 



TC79 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: 

Address: 

Phone: 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

603-247-1667 

Contact: Ken Swingle 

Substation/Site: 

Transformer No.: 

Manutacturer: 

S u b l 

910396-Al 

Square D 

Voltage: 12470/480 

Lab Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethytene 

Methane 

Ethane 

Cartion Monoxkle 

Cartwn tXoxide 

Oxygen 

Total Combustibtes 

Total Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertacial Tens.(dynes/cm) 

ASTMColor 

Visual Inspection 

SpeciRc Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Wfinding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

JACO 

10/18«006 

0 

4 

14 

14 

3 

321 

1949 

33 

356 

4.06% 

33.9 

4.7 

0.026 

41.8 

L3.5 

Pass 

0.879 

65F 

40C 

2 

ok 

JACO 

6/16/2004 

0 

4 

14 

14 

2 

290 

2026 

63 

324 

6.40% 

40.5 

13.4 

0.025 

42.4 

L3.6 

Pass 

0.879 

76F 

40C 

2.6 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

8/5/2003 

0 

4 

15 

14 

3 

287 

2159 

68 

323 

64216 

40.6 

4.7 

0.023 

42.3 

L3.6 

Pass 

0.8781 

71F 

SSC 

2 

ok 

11/11/2005 

KH 

1.5 

345 

rtemp 

JACO 

6.3 

8/12/2002 

0 

5 

18 

16 

3 

323 

2610 

131 

365 

62288 

41.1 

9.9 

0.02 

43.4 

L3.5 

Pass 

0.879 

SOF 

41C 

2.9 

ok 

JACO 

9/11/2001 

0 

4 

19 

17 

3 

342 

2684 

63 

386 

67629 

40.8 

6.2 

0.042 

43.1 

U.5 

Pass 

0.8784 

70F 

40c 

2.6 

ok 

ACTI 

8/24/2000 

0 

7 

81 

46 

13 

665 

3022 

1677 

812 

42963 

41 

S 

0.029 

36 

L3.5 

Pass 

0.888 

SOF 

40c 

0 

ok 

ACTI 

8/25/1999 

0 

3 

6 

3 

0 

237 

1378 

3503 

248 

67834 

41 

7 

0.027 

35 

L3.5 

Pass 

0.892 

42c 

0.26 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratto (C02/CO) 

lEEE/ANSl (CS7.104-1991) 

COMMENTS 



TC80 

£ l ^ SUBSTATION TECHNICAL RESOURCES, 

^tr 

Customer 

Address: 

Phone: 

Contact: 

Substation/Site: 

Transformer No.: 

Manutacturer: 

Voltage: 

Lab Used 

i DISSOLVED GASES PPM 

Acetylene 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cartxin Dioxide 

Oxygen 

Total Combusb'bles 

Total Gas 

OIL QUALITY 

Dietectric Break (kV) 

Water in Fhrid (ppm) 

Acid Number (mg KOH/g) 

intertacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspectton 

SpeciRc Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Wmding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

1 Cellulose Ratto (C02/C0) 

lEEE/ANSl (057.104-1991) 

3701 S E N a e f R d . 

Mi lwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS 

Cascade General Shipyard 

5655 N Channel Blvd. TOX 

503-247-1667 

Ken Swingle 

S u b l 

910396-B1 

Square D 

12470/480 

JACO 

10/18«005 

0 

4 

2 

15 

4 

411 

2652 

19 

436 

4.04% 

42.1 

3.6 

0.023 

44.3 

3 

Pass 

0.87 

65C 

40C 

0 

ok 

JACO 

6/16/2004 

0 

2 

2 

15 

4 

337 

2379 

57 

360 

4.60% 

39.4 

10.5 

0.022 

48.4 

3 

Pass 

0.877 

76F 

40C 

0 

ok 

COMMENTS needs pressure 

TEST 

Date: 

Report t>y 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

S/5/2003 

0 

3 

2 

12 

3 

323 

2419 

68 

343 

45628 

40.3 

6.8 

0.023 

42 

3 

Pass 

0.877 

71F 

SSC 

-0.8 

ok 

RESULTS 

11/11/2006 

KH 

2 

390 

rtemp 

6.05 

JACO 

8/12/2002 

0 

6 

2 

14 

3 

375 

3021 

73 

400 

62232 

44.4 

19.8 

0.023 

44.3 

3 

Pass 

0.877 

SOF 

41C 

4.2 

ok 

JACO 

9/11;2001 

0 

4 

2 

15 

3 

412 

4192 

74 

436 

58144 

43 

5.2 

0.02 

44.2 

3 

Pass 

0.8765 

70F 

380 

0 

ok 

ACTI 

8124/2000 

0 

5 

9 

36 

13 

664 

4147 

1711 

717 

39997 

39 

6 

0.028 

35 

L3.6 

Pass 

0.885 

SOF 

40c 

0 

ok 

INC. 

ACTi 

8/25/1999 

0 

3 

0 

3 

0 

ISO 

1703 

16668 

198 

103832 

34 

11 

0.028 

36 

L3.5 

Pass 

0.889 

42c 

-1 



TC81 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SE Naef Rd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer 

Address: 

Phone: 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact: Ken Swingle 

Substatton/Site: 

Transfbrmer No.: 

Manutacturer 

Vottage: 

l a b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethytene 

IMethane 

Ethane 

Cartxin Monoxide 

Cartxin Dioxide 

Oxygen 

Totat Combustibtes 

Total Gas 

OIL QUAUTY 

Dielecbic Break (kV) 

Water in Fluid (ppm) 

/Vcid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Lkiuid Level 

S u b l 

910396-CI 

Square D 

12470/480 

JACO 

10/18/2005 

0 

16 

2 

10 

2 

278 

2007 

14 

308 

3.22% 

40.1 

4.7 

0.023 

41.6 

3 

Pass 

0.878 

65F 

40C 

0 

ok 

JACO 

6/16/2004 

0 

19 

1 

11 

2 

286 

2263 

36 

318 

4.60% 

41 

14 

0.022 

42.3 

3 

Pass 

0.878 

76F 

40 

0 

ok 

Date: 

Report by 

Ctass: 

MVA: 

Gallons: 

PCB's 

%tmp. 

JACO 

8/5/2003 

0 

21 

1 

9 

2 

278 

2379 

68 

311 

46310 

46.1 

7 

0.023 

42 

3 

Pass 

0.8776 

81F 

39 

-0.6 

ok 

11/11/2005 

KH 

2 

390 

rtemp 

5.75 

JACO 

8/12/2002 

0 

27 

2 

10 

2 

3005 

2853 

209 

346 

60073 

42.7 

12.8 

0.025 

42.2 

3 

Pass 

0.879 

SOF 

43C 

0 

ok 

JACO 

9/11/2001 

0 

26 

1 

12 

3 

310 

3629 

57 

352 

52887 

42.8 

8.6 

0.025 

42.3 

3 

Pass 

0.3785 

70F 

40c 

0 

ok 

ACTI 

8/24/2000 

0 

44 

6 

24 

9 

550 

3640 

1640 

633 

36014 

34 

2 

0.027 

36 

L3.5 

Pass 

0.884 

BOF 

40c 

-1 

ok 

ACTI 

8/25/1999 

0 

17 

0 

6 

0 

296 

3126 

1306 

319 

56537 

45 

29 

0.028 

37 

LS.S 

Pass 

0.885 

43c 

-1 

GAS DIAGNOSTICS 

Rogers Idatio 

Celtulose Ratio (C02/C0) 

lEEE/ANSl (C67.104-1991) 

COMMENTS 

need pressure 



TC82 

1 - sT^ SUBSTATION TECHNICAL RESOURCES, 

1 Customer: 

1 Address: 

Phone: 

3701 SE Naef Rd . 

Mi lwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

603.247-1667 

Contact- Ken Swingle 

Substatton/Site: 

Transformer No.: 

Sub 7 

M690624TLPA 

Manutacturer GE 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethytene 

Methane 

Ethane 

Cartxin Monoxide 

Carbon Dioxide 

Oxygen 

Totat Combustibtes 

Totat Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

bttertaciai Tens.(dynes/cm) 

/VSTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

GAS OIAGNOSTICS 

Rogers Ratio 

Celtulose Ratto (C02/C0) 

lEEE/ANSl (C57.104-1991) 

12470/480 

JACO 

10/12/2005 

0 

29 

5 

13 

4 

611 

2430 

10 

672 

3.98% 

46.1 

5.1 

0.013 

42.7 

0.5 

Pass 

0.884 

65F 

300 

0 

ok 

0^1-1-0 

3.98% 

JACO 

6/16/2004 

0 

36 

4 

12 

3 

478 

2136 

81 

633 

4.38% 

47.3 

11.7 

0.017 

44.2 

0.6 

Pass 

0.891 

75F 

26C 

-2 

ok 

COMMENTS needs pressure 

TEST 

Date: 

Report by 

Ctass: 

MVA: 

Gations: 

PCB's 

% lmp. 

JACO 

8/5/2003 

1 

34 

6 

12 

3 

517 

2574 

62 

672 

4.82% 

51.3 

12.6 

0.011 

36.9 

L0.5 

Pass 

0.8918 

76F 

26C 

-3 

ok 

RESULTS 

11/11/2005 

KH 

0.76 

230 

no data 

5.75 

JACO 

S/12/2002 

0 

40 

5 

14 

3 

604 

3089 

1080 

688 

58424 

48.4 

11.4 

0.011 

37.1 

LO.S 

Pass 

0.8924 

SOF 

350 

0 

ok 

JACO 

S/11/2001 

0 

41 

5 

15 

3 

656 

4176 

166 

720 

62867 

46.6 

8.5 

0.014 

37.1 

L0.5 

Pass 

0.8925 

70F 

26C 

-1.6 

ok 

ACTI 

8/24/2000 

0 

73 

15 

37 

13 

917 

3797 

3874 

1066 

46226 

46 

7 

0.02 

31 

L0.5 

Pass 

0.902 

80F 

25C 

0 

ok 

INC. 

ACTI 

S/25/1999 

0 

19 

1 

5 

1 

531 

3036 

3683 

557 

65891 

37 

17 

0.014 

32 

LO.S 

Pass 

0.901 

32C 

0 



TC83 

. S T ^ SUBSTATION TECHNIC/U. RESOURCES, 

\t ' / 3701 S E N a e f R d . 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS T E S T 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substatton/Site: 

Transformer No.: 

5555 N Channel Blvd. PDX 

503.247.1667 

Ken Swingte 

Sub 8 

M590623TLPA 

Manutacturer GE 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethytene 

Methane 

Ethane 

Cartxin Monoxide 

Cariion Dioxide 

Oxygen 

Total Combustibles 

TotalGas 

OIL QUALITY 
Dietectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Vlfinding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers IRatto 

Cellutose Ratto (C02/C0) 

lElnE/ANSI (C67.104-1991) 

12470/480 

JACO 

10/11/2005 

0 

36 

3 

12 

3 

616 

1976 

11 

569 

6.91% 

43.6 

4 

0.013 

42.1 

0.5 

Pass 

0.8945 

66F 

24C 

0 

0-0-1-0 

3.83 

JACO 

6/16/2004 

0 

42 

3 

16 

4 

614 

2616 

73 

679 

6.91% 

63.2 

7 

0.011 

42.1 

0.5 

Pass 

0.89 

76F 

350 

-0.5 

COMMENTS needs pressure 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

8/5/2003 

0 

36 

3 

11 

2 

477 

2246 

65 

529 

4.67% 

50.9 

6.3 

0.011 

41.1 

0.6 

Pass 

0.8916 

69F 

SOC 

0 

NOLG 

RESULTS 

11/11/2005 

KH 

0.76 

230 

no data 

5.76 

JACO 

8/12/2002 

0 

38 

3 

13 

3 

538 

2529 

79 

696 

53457 

46.9 

8 

0.014 

43 

0.5 

Pass 

0.8919 

SOF 

360 

0 

NOLG 

JACO 

9/11/2001 

0 

38 

3 

15 

3 

609 

3217 

114 

668 

60959 

41.5 

13 

0.017 

38.7 

LO.S 

Pass 

0.8926 

70F 

27C -

0 

NA 

ACTI 

8/24/2000 

0 

62 

8 

34 

11 

836 

2748 

3386 

951 

44515 

36 

5 

0.02 

30 

LO.S 

Pass 

0.898 

SOF 

25C 

ok 

INC. 

ACTI 

8/25/1998 

0 

20 

1 

8 

0 

502 

2269 

3246 

631 

64744 

39 

20 

0.014 

31 

0.5 

Pass 

0.898 

270 



TC64 

1 ^ T \ ^ SUBSTATION TECHNICAL RESOURCES, 

Customer 

Address: 

Phone: 

Contact: 

Substatton/Sne: 

Transformer N a : 

1 Manutacturer: 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxtoe 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Numbo- (mg KOH/g) 

1 Intertacial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmlHentTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratto (C02/C0) 

lEEE/ANSl (CS7.104-1991) 

3701 SE Naef Rd . 

Mi lwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS 

Cascade General Shipyard 

5 5 ^ N Channd Blvd. PDX 

603-247-1667 

Ken Swingle 

Crane #16 

L243299C 

QE 

2400/480 

JACO 

10/11/2005 

0 

97 

1 

33 

4 

742 

3023 

248 

877 

5.31% 

45 

13 

0.006 

0 

Pass 

0.965 

66F 

40C 

0 

ok 

0-0-0-0 

4.07 

JACO 

6/19/2004 

0 

137 

1 

56 

6 

1166 

6484 

2600 

1366 

12.20% 

40.6 

8.3 

0.008 

0 

Pass 

0.963 

75F 

350 

0 

ok 

COMMENTS needs pressure 

TEST 

Date: 

Report by 

Class: 

MV/V: 

Galtons: 

PCB's 

%lmp. 

JACO 

8/6/2003 

0 

124 

1 

44 

4 

923 

4766 

2257 

1096 

9.80% 

40.8 

9.9 

0.006 

0 

Pass 

0.97 

72F 

39C 

.0.1 

ok 

RESULTS 

11/11C005 

KH 

0.5 

125 

silicone 

JACO 

8/12«002 

0 

181 

2 

56 

6 

1231 

5961 

802 

1476 

125501 

49.1 

14.4 

0.006 

0 

Pass 

0.9626 

SOF 

41C 

0.3 

ok 

JACO 

9/11/2001 

1 

172 

1 

52 

5 

1288 

7054 

1381 

1524 

130421 

46 

11 

0.006 

0 

Pass 

0.9675 

70F 

SOC 

0 

ok 

ACTI 

S/24/2000 

9 

231 

7 

131 

21 

1557 

6117 

6293 

1956 

92128 

33 

25 

0.01 

La.S 

Pass 

0.968 

BOF 

400 

0 

ok 

INC. 

ACTI 

8/24/1999 

0 

65 

0 

24 

0 

846 

6087 

12063 

924 

129232 

46 

20 

0.005 

L0.6 

Pass 

0.974 

450 

0.5 



TC73 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer: Cascade General Shipyard 

Address: 5555 N Channel Btv6. PDX 

Pitone: 503-247-1667 

Contact Ken Swingle 

Subs ta t ton^ ta ; 

Tflaflsfurmer No.: 

Portable 3 Z ^ 

87V1243 

Manutacturer: Vantram 

Voltage: 

Lab Used 

DISSOLVED GASES P P M 

A c e ^ e n e 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartwn Hwiox lde 

CaitMn Dioxide 

Oxygen 

Total Conibustibies 

TotalGas 

OIL QUALITY 

ISelectric Break (kV) 

Water In Fluid (ppm) 

Acid Number (mgKOHfg) 

Interfacial TenB.((lynesJcm) 

A S I H Color 

\nsual Inspoction 

Specffie Gravity 

OPERATING CONDITIONS 

AmtiientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/460 

JACO 

11/9/200G 

0 

5 

15 

12 

4 

427 

2636 

4410 

463 . 

5.22% 

46.2 

9.9 

0.22 

42.4 

L2.0 

Pass 

0.865 

47F 

34C 

0 

ok 

JACO 

11/11/2005 

0 

11 

15 

12 

3 

470 

2797 

260 

511 

3.17% 

39 

15.7 

0.01 

45.7 

L2.0 

Pass 

0.871 

65F 

390 

0 

ok 

Data: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% lmp . 

JACO 

&16^004 

0 

17 

17 

17 

4 

608 

3603 

111 

663 

5.30% 

41.6 

15.7 

0.011 

46 

1.5 

Pass 

0.875 

75F 

45C 

0 

ok 

11»a006 

KH 

125S 

NP 

2 

600 

Rtemp 

JACO 

5.7 

8/50003 

0 

16 

14 

13 

4 

479 

3372 

81 

526 

S107S 

39.2 

29.7 

0.011 

45.7 

1.5 

Pass 

0.875 

69F 

68C 

0 

Ok 

JACO 

8/12/2002 

0 

16 

1 

16 

0 

714 

4455 

882 

747 

76069 

32.5 

15.7 

0.008 

46.2 

1.5 

Pass 

0.87 

BOF 

480 

0 

ok 

JACO 

9/11/2001 

0 

7 

18 

16 

5 

333 

4915 

82 

319 

60933 

3B.1 

21.3 

0.014 

46.5 

1.5 

Pass 

0.8705 

70F 

, 40c 

0 

ok 

ACT! 

8y24aooo 

0 

18 

75 

48 

16 

962 

6055 

4850 

1119 

61085 

33 

7 

0.015 

39 

L2.0 

Pass 

0.88 

80F 

40c 

npg 

ok 

GAS DIAGNOSTICS 

Rogers Ratio 

CeUuiose l tat lo(C02/CO) 6.17 

lEEBANSl (CS7.104-1S91) 

5.95 5.93 

COMMENTS 

no pressure-add N2 

file:///nsual


TC71 

. S T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

\ yLy 
3701 SENaefRd. 

Iffitwaukle. Oregon 

(503)684-7231 

OIL ANALYSIS TEST RESULTS 

Customen Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ken Swingle 

Substation/Sits: 

TransfomiefNo.: 

Portable 32-5 

P015676 

H a n i d i e t u m : GE 

Vottage: 

LabUsed 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethylene 

Methane 

Ettians 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

T o t ^ G a s 

OIL QUALITY 

OlelecMc Break (kV) 

water In Fluid (ppm) 

A i M Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

/ I s n i C o i o r 

Vlsual Inspection 

Speclfle Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

UquldTemp. 

Pressure 

UquM Level 

12470/460 

JACO 

11/9^006 

0 

7 

0 

11 

2 

239 

4386 

23277 

259 

12.81% 

39J 

5.7 

0.005 

0 

Pass 

0.97 

53F% 

20C 

low 

JACO , 

10/11/20 05 

0 

17 

0 

18 

3 

444 

5205 

6877 

482 

11.72% 

43.5 

14.1 

0.005 

0 

Pass 

0.966 

65F 

350 

ok 

bate: 

Report by: 

STR Job No: 

Ctass: 

MVA: 

Galtons: 

PCB's 

% l m p . 

JACO 

6/16/2004 

0 

46 

0 

28 

3 

682 

5433 

17946 

739 

11.89% 

41.1 

6.8 

0.006 

0 

Pass 

0.964 

75F 

30C 

Ok 

.11/9/2006 

KH 

1258 

NP 

1 

240 

Smcons 

5.5 

JACO 

eisatxa 

0 

21 

0 

29 

2 

728 

S225 

14219 

780 

11.12% 

38.4 

9.4 

0.008 

0 

Pass 

0.9626 

66F 

350 

ok 

JACO 

8/12/2002 

0 

47 

0 

42 

3 

1236 

5587 

5220 

1328 

114823 

46.7 

13.9 

0.006 

0 

Pass 

0.9644 

SOf 

48C 

ok 

JACO 

9/11/2001 

0 

52 

0 

42 

0 

1254 

5849 

3851 

1351 

103110 

43.5 

6.8 

0.011 

0 

Pass 

0.9628 

70F 

32C 

npg 

ok 

GAS DIAGNOSTICS 

Rogeis Itatio 1-0-0-2 

Cellutose Ratio (C02fCO) 18.35 

lEEBANSl (CS7.1C4-1991) 

1-0-0-2 

11.72 

H ^ - 2 1-0-0-2 

8.21 7.18 

COMMENTS 

check oil level 



TC541 

\3L'y 

JSTY^ SUBSTATION TECHNICAL RESOURCES, I N C 
3701 SENaefRd. 

Milwaulde, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. POX 

503-247-1667 

Contact Ken Swingle 

Substatton/Site: 

Transfbimer N a : 

Sub 12-1 

79F6711 

Manufacturer Elect Tech. 

Voltage: 

LabUsed 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Dioxide 

Carbon Monoxide 

Oxygen 

Total Combustibles 

TotalGas 

OIL QUAUTY TESTS 

Dielectric Break 

Water in Fluid 

A d d Number 

Interfacial Tens. 

ASTMColor 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDIUONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

UquM Level 

12470/480 

JAOO 

11/8^006 

2 

3 

8 

3 

1 

1045 

63 

4475 

80 

4.94% 

42.2 

19.2 

0.027 

35.3 

L2.5 

PASS 

0.872 

53F 

280 

0 

ok . 

JACO 

10/12/2005 

0 

5 

1 

1 

0 

777 

62 

2214 

69 

3.44% 

39 

23.8 

0.023 

40.4 

L3.0 

PASS 

0.8765 

55F 

350 

0.5 

ok 

Date: 

Report by: 

STR Job No: 

Class: 

MVA 

Gallons: 

PCB's 

% lmp . 

JACO 

7/28/2004 

0 

1 

0 

1 

1 

65 

15 

222 

18 

1.00% 

38.8 

14.8 

0.025 

40.4 

L3.0 

PASS 

0.875 

SOF 

SSC 

1.5 

ok 

11/8/2006 

KH 

1258 

NP 

1 

316 

Rtemp 

5.5 

JACO 

eneaoM 

36 

3 

0 

1 

0 

1390 

67 

35310 

108 

JACO 

Bisnwa 

0 

6 

1 

1 

0 

SB9 

55 

3968 

63 

4.00% 4257100.00% 

39.4 

99.4 

0.022 

41.1 

L3.a 

PASS 

0.874 

75F 

370 

0 

low 

37 

41.3 

0.025 

40 

L3.0 

PASS 

0.8725 

78F 

41C 

0 

OK 

JACO 

8/12/2002 

0 

9 

1 

2 

0 

575 

57 

708 

69 

36986 

3 2 J 

43 

0.025 

41.5 

L3.0 

PASS 

0.874 

SOF 

410 

0 

OK 

JACO 

9/11/2001 

0 

6 

1 

6 

6 

63 

577 

68 

82 

40883 

33.6 

41.1 

0.025 

41.5 

L3.0 

PASS 

0.8735 

70F 

370 

0 

LOW 

GAS DIAGNOSTICS 

Rogere Ratto 

Cellulose Ratio (C02/C0) 

lEEBANSl (C57.104-1991) 

COMMENTS 

16.59 10.22 20.75 

no pressure - add N2 



TC36 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

S3K/ 3701 SENaefRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

AdAsss : 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

con tae t Ken Swingle 

Substation/Sits: 

Transformer No.: 

Sub 12-4 

79F6714 

Manutacturer B e e t Tech 

Voltage: 

LabUsed 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Caibon Dioxide 

Oxygen 

Total Combustibles 

TotalGas 

OIL QUALITY 

Dielectric Break (kV) 

Water in FluM (ppm) 

A d d Number (mg KOH/g) 

Inter^cia l Tens.(dynes/cm) 

ASTMColor 

Visual (nspection 

Specific Gravity 

12470/460 

JACO 

11/90006 

1 

3 

10 

3 

2 

115 

1120 

1329 

134 

3.37 

41.1 

7 

0.044 

33.7 

L5.5 

Pass 

0.878 

JACO 

7/28/2004 

<1 

<1 

<1 

<1 

<1 

<10 

<100 

<100 

' 
* 

43.1 

7.6 

0.022 

35.1 

L6.0 

Pass 

0.881 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% l m p . 

JACO 

6/160004 

1 

6 

40 

27 

28 

389 

2337 

95 

491 

0.043 

44.1 

84.9 

0.02 

35.6 

S.S 

Pass 

0.88 

11/9/2006 

- KH 

1258 

NP 

1 

316 

Rtemp 

5.5 

JACO 

8/5O003 

1 

5 

42 

24 

29 

345 

2381 

79 

446 

42413 

34 

18.6 

0.02 

31.1 

5.5 

Pass 

0.881 

JACO 

8/12O002 

1 

6 

45 

30 

35 

388 

2763 

109 

505 

46588 

39.2 

21.5 

0.017 

37.5 

5.5 

Pass 

0.881 

JACO 

9/11/2001 

1 

5 

39 

28 

31 

373 

3506 

61 

477 

46289 

38.8 

23.1 

0.022 

37.6 

5.5 

Pass 

0.8805 

ACTI 

8/24O000 

4 

7 

145 

82 

154 

667 

4173 

4595 

1059 

54942 

37 

21 

0.02S 

31 

G8.0 

Pass 

0.897 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

250 

1.S 

ok 

SOF 

SSC 

1.5 

ok 

75F 

410 

O.S 

ok 

65F 

36C 

1 

ok 

SOF 

480 

2 

ok 

420 

1 

ok 

SOF 

40c 

0 

ok 

GAS DIAGNOSTICS 

Rogere Ratio 

CeBukise Ratio (C02/C0) 

lEEBANSl (067.104-1991) 

9.74 

COMMENTS 



TC32 

\ ] k y 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SE Naef Rd. 

Mitwaukto, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 11/17/2006 

Address: 5555 N Channel Blvd. PDX Report by: KH 

Phone: 503-247-1667 STR Job No: 1258 

Contacb Ken Swingle Class: 

Substatton/Site: Sub 12-2 MVA 1 

Transfomier No.: 79F67112 

Manufacturer Elect Tech 

Voltage: 

U b U s e d 

DISSOLVED GASES P P M 

/Icetylene 

Etiiyiene 

Methane 

Emana 

Cartion Monoxide 

Oxygen 

Total Combustifales 

TotalGas 

OIL QUALITY 

Dielectric Break (kV) 

Wafer In Fluid (ppm) 

A d d Number (mgKOH/g) 

Inteitacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

LiquM Level 

12470/480 

JACO 

11/17/2006 

0 

5 

3 

1 

0 

29 

432 

9479 

38 

4.44% 

33.6 

9.9 

0.049 

31.9 

L6.0 

Pass 

0.88 

40F 

300 

0 

Ok 

JACO 

10/21/2005 

0 

7 

4 

1 

0 

65 

486 

2003 

77 

2.73% 

37 

19.2 

0.023 

32 

L6.0 

Pass 

0.883 

65F 

350 

0 

Ok 

Gallons: 

PCB's 

% Imp. 

JACO 

6/160004 

<1 

<1 

<1 

<1 

<1 

<10 

<100 

<100 

* 
* 

41 

4.1 

0.022 

32.9 

L6.0 

Pass 

0.88 

SOF 

550 

1.5 

ok 

316 Rtemp 

NP 

5.5 

JACO 

6/160004 

0 

5 

2 

3 

1 

68 

560 

86 

79 

3.69% 

42.5 

80-8 

0.022 

32 

L6.0 

Pass 

0.88 

75F 

320 

0 

High 

JACO 

8/5O003 

0 

5 

4 

1 

0 

71 

633 

96 

81 

3.28% 

35.8 

30.2 

0.023 

377 

L6.0 

Pass 

0.882 

70F 

300 

0 

ok 

JACO 

8/12O002 

0 

3 

1 

0 

3 

56 

496 

1051 

63 

36570 

40.9 

43.6 

0.023 

32 

L6.0 

Pass 

0.882 

70F 

400 

0 

Ok 

JAOO 

9/11O001 

0 

4 

4 

5 

4 

93 

604 

67 

110 

39427 

42.9 

27 

0.042 

32.7 

6 

Pass 

0.882 

70F 

45C 

0 

Ok 

GAS DIAGNOSTiCS 

Rogere Itatto 

CeDulose Ratio (C02/CO) 14.9 

lEEBANSl (C57.104-1991) 

7.48 8.24 

COMMENTS 

no pressure - add N2 



TC26 

3 T \ ^ S U B S T A T I O N TECHNICAL RESOURCES, INC. 

\W/ 3701 SENaefRd. 

MihvauMe, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact: Ken Swingle 

Substation/Site: 

TransfonnerNo.: 

32-1 

79F835 

Manufacturer Elect Tech 

Vottage: 11400/480 

LabUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Mettiane 

Ediane 

Caitxm Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielecbic Break (kV) 

Water BI FluM (ppm) 

AcM Number (mg KOH/g) 

Interfacial Tens.(dy»»<cm) 

ASTMColor 

Visual Inspection 

SpecHic (^avi ly 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

LiquM Level 

JACO 

11/170006 

0 

0 

1 

2 

0 

24 

709 

9350 

27 

4.38 

33.3 

24.4 

0.06 

31.7 

L6.0 

Pass 

0.87S 

45F 

400 

0 

ok 

JACO 

7080004 

<1 

<1 

<1 

<1 

<1 

<10 

<100 

<100 

* 
• 

40.4 

2.3 

0.041 

34 

5.5 

Pass 

0.8782 

SOF 

550 

1.5 

HIGH 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

peers 

% l m p . 

JACO 

6/16/2004 

2 

21 

35 

5 

5 

140 

1937 

1778 

208 

4.53% 

41.2 

73.8 

0.044 

34.1 

5.5 

Pass 

0.8778 

75F 

42C 

0 

HIGH 

11/170006 

KH 

1258 

2.5 

488 Rtemp 

JACO 

NP 

6.4 

8/6OQ03 

3 

7 

48 

11 

6 

83 

1127 

5282 

158 

4400S 

29.7 

27.9 

0.042 

34 

5.5 

Pass 

0.8778 

74F 

420 

0 

Ok 

JACO 

8/12O002 

1 

6 

31 

7 

4 

93 

967 

4756 

142 

46558 

37.8 

26.2 

0.04 

M A 

5.5 

Pass 

0.878 

SOF 

540 

0 

HIGH 

JACO 

9/11O001 

1 

4 

34 

11 

5 

84 

1044 

79 

139 

44186 

37.8 

26.5 

0.042 

34 

5.5 

Pass 

0.8775 

70F 

SOC 

0 

HIGH 

ACTI 

805/1999 

0 

3 

42 

1 

3 

76 

1132 

14814 

125 

64396 

44 

19 

0.038 

28 

L5.D 

Pass 

0.888 

4Se 

2 

GAS DIAGNOSTiCS 

Rogera Ratio 

Cellulose Rab'o (CO2/C0) 29.54 

lEEB/VNSI (057.104-1991) 

0-1-2-0 

13.84 

COMMENTS Oil leak from H2 & H3 

no pressure - repair leak and add K2 



^006 Oil Analysis for Cascade <5eneral - Pdrtland, OR 
TC # Location 

1 

2 

3 

2 6 

2 7 

2 9 

3 0 

3 1 

3 2 

3 3 

3 4 

3 5 

3 6 

3 7 

3 8 

3 9 

4 0 

4 1 

4 7 

4 8 

4 9 

5 0 

5 1 

5 2 

5 3 

5 4 

5 5 

Dry Dock #3 

Dry Dock #3 

Dry Dock #3 

32-1 

Sub 4-5 

Sub 4-2 

Sub 4-4 

SHb4-11 

Sub 12-2 

Sub 4-3 

Sub 4-1 

Sub 4-12 

Sub 12-4 

Sub 4-6 

Sub 4-9 

Sub 4-10 

Sub 4 4 

S lA 12-1 

Dry Dock 

C.U.S. 

C U . S . 

C U . S . 

C.U.S. 

C.U.S. 

Sub 4-7 

Sub 4 

Sub 6 

1S121-1 

16745-1 

16121-3 

79F835 

79F6705 

7916702 

79FS704 

79FS7011 

7gF67112 

79F8703 

79F6701 

79F67012 

79F6714 

79F6706 

79F6709 

79F67010 

79Fe7081 

79F6711 

771382 

SBV567601 

SBV567602 

SBV5676a4 

SBV567603 

PAT716001 

79F67097 

PGOSISa 

836002311 

needs pressure 

needs pressure 

needs pressure • has leaks 

needs pressure 

needs pressure 

needs pressure / add R-Temp 

needs pressure 

not t es ted 

needs pressure 

needs pressure 

needs pressure 

needs pressure / add R-Temp 

needs pressure 

needs pressure 

needs pressure 

needs pressure 

needs pressure 

h i g h m o i s t u r e - n o p r e s s u r e 

needs pressure 



56 

57 

58 

59 

60 

6 2 ' 

63 

64 

65 

66 

67 

68 

69 

70 

71 

73 

74 

75 

76 

77 

•^8 

79 

80 

81 

82 

83 

Sub 6 

Ber th 308 

Ber th 307 

Ber th 306 

S u b 7 A 

Crane #14 

Crane #17 

Crane #16 

Crane #1S 

Crane #12 

Bui ld. 73 

Bui ld. 73 

BWTP 

SubSA 

por tab le 

32-3 Portable 

Sub 5 

Sub 5 

Sub 4 

""^ Sub 3 

X . Sub 3 

S u b l 

S u b l 

S u b l 

Sub 7 

SubSA 

836002484 

H425083M68 

H42S084M68 

H425082M68 

PQH0715 

L243297 

L243299B 

L243299C 

I.243299A 

L243298 

PCT83390101 

PATS0910101 

PCT786301 

POH-0714 

P01SS76 

87V1243 

P014476 

P014490 

PCT2521-0101 

11277558 

R277557 

910398-A1 

910396-B1 

910396-CI 

M590624TLPA 

IM590623TLPA 

no t tes ted 

check o i l level 

needs pressure 

needs pressure 

needs pressure 

needs pressure 

check o i l level 

check o i l level 

n o l t e s t e d 

needs pressure 

check olt levei 

needs pressure 

cheek o i l level 

check o i l ievei 

needs pressure 

needs pressure 

needs pressure 

needs pressure 

needs pressure 



TCI 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

SJLA 
3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 11/170006 

Address: 5555 N Channel Bhnj. PDX Report by KH 

Phone: 503-247-1667 STR Job No.: 1258 

Contact Ken Swingle Class: NP 

SubstationSlte: Dry Dock 3 MVA: 1 

TransfonnerNo.: 16121-1 Galkins: 415Mineral 

Manufecturen Sierra PCB's Cert-Non 

Voltage: 12.5/0.48kV % Imp. 

LabUsed 

DISSOLVED GASES P P M 

Acetylene 

Hydrogen 

Ettiyiene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

TotalGas 

OIL Q U A U T Y 

Dielecbic Break (kV) 

Water In Ru id (ppm) 

A d d Number (mg KOH/g) 

Intertacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspecbon 

Specific Gravity 

OPERATiNG CONDtTIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Lkjuid Level 

JACO 

11/170006 

0 

4 

4 

3 

1 

288 

2373 

8094 

300 

7.16% 

S3 

5.7 

0.008 

41.8 

L1.0 

Pass 

0.878 

47F 

250 

-1.5 

Ok 

JACO 

10010005 

0 

6 

4 

2 

1 

265 

2233 

1773 

278 

3.59% 

43.8 

7.4 

0.005 

43.3 

L1.0 

Pass 

0.878 

60F 

SOC 

-2 

ok 

JACO 

6/16O004 

0 

4 

2 

2 

0 

196 

1849 

3871 

204 

4.23% 

47 

4.5 

0.006 

44.1 

LI.O 

Pass 

0.876 

76F 

SOC 

-1.5 

low 

JACO 

8/SO003 

0 

5 

3 

2-

0 

241 

2608 

7647 

261 

0.0569 

51.3 

9.7 

0.003 

38.8 

LI.O 

Pass 

0.877 

79F 

36C 

-1 

ok 

JAOO 

8/120002 

0 

5 

3 

2 

0 

236 

2634 

8019 

246 

80171 

49.4 

11.4 

0.003 

36.7 

1 

Pass 

0.877 

SOF 

43C 

4).2 

ok 

JACO 

9/11O001 

0 

6 

3 

2 

1 

271 

3000 

14222 

283 

80888 

43.8 

10.3 

0.006 

42.3 

1 

Pass 

0.0876 

70F 

360 

0 

ok 

ACTI 

8040000 

0 

8 

9 

5 

2 

463 

2522 

10690 

487 

60062 

41 

4 

0.008 

36 

L1.5 

Pass 

0.882 

SOF 

30c 

-1 

ok 

V. 

GAS DIAGNOSTICS 

Rogera Ratio 0-0-24 

Cellulose Rafio (C02/CO) 8.24 

IES//VNSI (057-104-1991) 

COMMENTS 

04>-2-0 

8.43 

negative pressure- add N2 

0-0-2-0 

9.43 

04-2-0 

10.82 



TC2 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SE N a ^ Rd. 

Mihwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 

Address: 5555 N Channel Blvd. PDX Report by 

Phone:503-247-1667 STR Job NO.: 

Contact Ken Swingle Class: 

Subsfafion/Site: Dry Dock 3 MVA: 

Transfbrmer No.: 16745-1 

Manufecturer Sienra 

Voltage: 12.5/0.5kV % imp. 

11/17/2006 

KH 

1258 

NP 

1.5 

GaHons: 327 Mineral 

PCB's Cert-Non 

LabUsed 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

TotalGas 

OIL QUALITY 

Dielectrte Break (kV) 

Water In Fluid (ppm) 

Acid Number (mgKOH/g) 

Interbcial Tens.(dyne3/cm) 

ASTH Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Wmding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

JACO 

11/170006 

0 

7 

20 

6 

1 

577 

2437 

2324 

611 

5.89% 

48.2 

9.1 

0.008 

37.9 

L1.5 

pass 

0.S75 

47F 

200 

0 

Ok 

JACO 

10010005 

0 

10 

18 

5 

1 

562 

2648 

342 

596 

3.78% 

4S.7 

9 

0.008 

44.8 

L1.5 

pass 

0.8775 

SOF 

40C 

0 

ok 

JACO 

6/19/2004 

0 

12 

16 

5 

1 

520 

2850 

1019 

544 

5.26% 

49 

6.3 

0.008 

46.2 

L1.5 

pass 

0.876 

75F 

400 

-1 

ok 

JAOO 

8/5/2003 

0 

2 

13 

3 

1 

149 

2951 

11059 

168 

0.0574 

50.8 

18.2 

0.008 

39 

1 

pass 

0.876 

79F 

520 

-0.5 

ok 

JACO 

8/12O002 

0 

8 

16 

5 

1 

499 

3524 

3753 

529 

60238 

46.8 

15.3 

0.008 

39.2 

1 

pass 

0.8774 

SOF 

S2c 

-0.5 

ok 

JACO 

9/11O001 

0 

11 

59 

5 

1 

606 

5669 

3488 

682 

68142 

44.5 

15.3 

O.OOS 

37.6 

1 

p a s s 

0.0875& 

70F 

540 

-1 

Ok 

A C T I 

8 /24O000 

0 

14 

44 

12 

2 

817 

4 7 7 4 

6 4 4 4 

889 

57266 

48 

16 

0.011 

35 

L1 .5 

p a s s 

0.883 

SOF 

45c 

- l . S 

ok 

GAS OIAGNOSTICS 

Rogeis Ratio 0-0-2-0 

CeUuiose Ratio (C02/C0) 4.22 

lEEeANSI (C67.104-1991) 

0-0-2-0 

4.71 

0-0-2-0 

5.48 

1-0-2-6 

19.81 

COMMENTS 

no pressure - add N2 



TCS 

. S T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

siiLy 
3701 SENaefRd. 

Milviaukle, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

CustDmer Cascade General Shipyard Date: 11/11/2006 

/Wdress: 5555 N Channel Blvd. PDX Report by: KH 

Phone:503.247-1667 STR Job No.: 1258 

Contact Ken Swingle Class: NP 

Substation/Slte: Dry Dock 3 MVA- 1 

TransfonnerNo.: 16121-3 Gallons: 415IMIneral 

Manufacturer Sierra PCB's Cert-Non 

Vottage: 12.S/0.48kV % Imp. 

LabUsed 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

TotalGas 

OIL QUAUTY 

DieiecMc Break (kV) 

Water In Fhild (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTMColor 

VIsiiat Inspection 

Specific GravHy 

O P E R A T i N G CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uq idd Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogere Ratio 

Cellukise Ratio (C02/C0) 

IEEE//VNSI (057.104-1991) 

JAOO 

11/11/2006 

1 

3 

11 

3 

2 

S3 

1933 

14693 

103 

10.91% 

43.9 

10.8 

0.003 

43.4 

U>.5 

Pass 

0.8S5 

47F 

20C 

Ok 

1-0-24 

23.29 

JACO 

10/120005 

1 

3 

11 

3 

1 

66 

1491 

3316 

85 

4.8% 

39.3 

23.3 

O.OOS 

43.5 

L0.5 

Pass 

0.886 

60F 

300 

1.5 

ok 

1 4 - 2 4 

22.59 

JACO 

6/19/2004 

1 

0 

11 

2 

1 

33 

866 

11042 

48 

7.17% 

46.2 

14.2 

0.008 

49.4 

U>.5 

Pass 

0.685 

75F 

280 

l.S 

Ok 

2 4 - 2 4 

26.24 

JACO 

8/5/2003 

1 

2 

9 

2 

1 

16 

471 

10706 

31 

0.058 

48.2 

27.3 

0MI3 

39.8 

L1J» 

Pass 

0.885 

79F 

400 

2.5 

ok 

JACO 

11/140002 

0 

2 

0 

0 

1 

2 

346 

1989 

5 

46791 

42.5 

6 

OJ>03 

49.2 

0 

Pass 

0.8938 

SOF 

40C 

1 

ok 

JACO 

8/12/2002 

35 

86 

758 

284 

93 

274 

2815 

7615 

1530 

66940 

30 

39-8 

0.006 

41.7 

1 

Pass 

0.876 

SOF 

40C 

0.5 

ok 

JACO 

9/11/2001 

16 

53 

472 

177 

53 

282 

2846 

11160 

1053 

72780 

40 

22.2 

0.0008 

39.1 

1 

Pass 

0.8754 

70F 

350 

0 

ok 

COMMENTS 



TC27 

\Jky 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contacb Ken Swingle 

Substation/Site: 

Transtbrmer No.: 

Manufacturer 

Vottage: 

LabUsed 

DISSOLVED GASES PPM 

tUMtfiatm 

Hydrogen 

Ethylene 

Methane 

Ethane 

Caibon Monoxide 

Caibon Dioxide 

Oxygen 

Total Combustibles 

TotalGas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Ackl Number (mg KOH/g) 

Inteifeclal Tens.(dynes/cm] 

ASTM Color 

Visual Inspection 

Specific Gravity 

Sub 4-5 

79F67fl45 

12000480 

JACO 

11/90006 

29 

41 

14 

13 

2 

41 

934 

5405 

140 

4JSS% 

34.4 

6.4 

0.035 

33.8 

L6.0 

Pass 

0.8S1 

JACO 

6/160004 

29 

71 

16 

31 

23 

54 

987 

224 

224 

4.00% 

43.1 

61.6 

0.028 

39J 

6 

Pass 

0.882 

Date: 

Report by 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% ln ip . 

JACO 

5070003 

29 

32 

14 

9 

2 

30 

963 

1928 

116 

0.0486 

38.4 

19 

0.037 

39 

5.5 

Pass 

8.8815 

11/90006 

KH 

1258 

1 

316 Rtemp 

NP 

JACO 

8/12O002 

0 

5 

1 

6 

6 

77 

1354 

116 

95 

39000 

38 

20.9 

0.023 

37.8 

6 

Pass 

0.883 

JACO 

9/11O001 

0 

4 

2 

9 

11 

66 

1217 

62 

92 

33439 

38.7 

21.3 

0.025 

37 

6 

Pass 

0.883 

ACTI 

8040000 

0 

12 

9 

17 

19 

243 

2594 

4640 

300 

S0S38 

39 

12 

0.029 

29 

G8.0 

Pass 

0.899 

A C n 

80S/1999 

0 

4 

1 

5 

4 

117 

2384 

2316 

131 

57961 

46 

27 

0.029 

28 

LS.O 

Pass 

0.S99 

OPERATING CONDITIONS 

/VmliientTemp. S5F 7SF 

Winding Temp. 

Liquid Temp. 5C 22C 

Pressure 0 0 

Liquid Level ok ok 

60F 

0 

ok 

SOF 

40C 

0 

ok 

70F 

SSC 

0 

ok 

SOF 

35q 

0 

ok 

35c 

0.5 

ok 

GAS DIAGNOSTICS 

Rogere itatio 

Cellulose Ratio {C02/C0) 

IEEE//VNS1 (C57.104-1991) 

22.78 

COMMENTS Need to add nitrogen or maybe unit has leak. 



TC29 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

^ y L ' / 
3701 SENaefRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 

Address: 5555 N Channel Bhnl. PDX Report by: 

Phone:503-247-1667 STR Job No: 

Contact Ken Swingle Class: 

Substatkin/Site: Sub 4-2 MV/V: 

TransfonnerNo.: 7916702 Gallons: 

Manufacturer Elect. Tech PCB's 

Voltage: 12470/480 % Imp. 

11/90006 

KH 

1258 

0.33 

176 Rtemp 

5.1 

LabUsed 

DISSOLVED GASES PPM 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

TotalGas 

OIL Q U A U T Y 

Dielecbic Break (kV) 

Water In Fluid (ppm) 

A d d Number (mg KOH/g) 

Inteifaciai Tens.(dynes/cm) 

ASTMColor 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

JACO 

11/90006 

0 

15 

0 

2 

1 

85 

1016 

3591 

103 

3.52% 

41.8 

16.8 

0.03 

31.9 

LS.5 

Pass 

0.88 

66F 

50 

0 

ok 

JACO 

10/12O00S 

0 

9 

1 

4 

3 

122 

1176 

11 

139 

2.63% 

39.9 

18 

0.023 

3ZS 

6.5 

Pass 

0.885 

5SF 

350 

0 

ok 

JACO 

6/16/2004 

6 

11 

15 

1 

0 

88 

1062 

73 

121 

0.041 

41.5 

40.1 

0.022 

32.6 

5.5 

Pass 

0.8825 

75F 

300 

0 

low 

JACO 

8^0003 

0 

9 

1 

S 

5 

74 

967 

68 

94 

41103 

42.7 

18 

0.025 

32.1 

5.5 

Pass 

0.8S3 

79F 

380 

2 

ok 

JAOO 

8/12/2002 

0 

15 

1 

5 

6 

41 

638 

97 

68 

416S2 

44.S 

19.8 

0.025 

32.7 

6.6 

Pass 

0.884 

SOF 

290 

1 

ok 

JAOO 

9/11O001 

0 

2 

1 

7 

9 

42 

577 

77 

61 

32969 

44.9 

17.8 

0.025 

32.6 

5.5 

Pass 

0.8835 

70F 

180 

0 

ok 

ACTI 

804/2000 

0 

0 

2 

2 

3 

92 

1005 

10084 

96 

52215 

32 

14 

0.02 

26 

L5.0 

Pass 

0.S92 

SOF 

35c 

0 

Ok 

GAS DIAGNOSTICS 

Rogere RaUo 

Cellulose Ratio (C02/C0) 11.95 

lEEE/ANSt (C57.104-1991) 

9.64 12.07 

COMMENTS 

no pressure - add N2 



TC30 

.STV^ SUBSTATION TECHNICAL RESOURCES, INC. 

S 3 E / 
3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: SSSS N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ken Swingle 

Substatkm/Slte: Sub 4-4 

TransfonnerNo.: 7SF6704 

Manufacturer Elect Tech 

Voltage: 12470/480 

Date: 

Report by: 

STR Job: 

Class: 

MVA: 

11/9/2006 

KH 

1258 

0.33 

Gallons: 176 Rtemp 

PCB'S NP 

% Imp. 5.1 

LabUsed 

DISSOLVED GASES P P M 

/Vcetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibtes 

TotalGas 

JACO 

11/90006 

0 

11 

5 

2 

0 

96 

1027 

2952 

114 

4.13% 

JACO 

10/110005 

1 

7 

4 

2 

0 

76 

860 

441 

90 

2.89% 

JACO 

7080004 

•cl 

•el 

<1 

•cl 

<1 

<10 

<100 

•CIOO 

* 
* 

JACO 

6/16/2004 

0 

5 

17 

3 

3 

88 

1614 

64 

116 

3.58% 

JACO 

8/12O002 

1 

4 

22 

3 

3 

112 

1853 

122 

117 

3.8% 

JACO 

8/12O002 

1 

7 

21 

4 

3 

111 

1931 

97 

147 

3.9% 

JACO 

9/11O001 

0 

0 

2 

1 

1 

5 

113 

2 

9 

1.5% 

OIL QUAUTY 

Dielecbic Break (kV) 

Water In Fluid (ppm) 

/Void Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTH Cotor 

Visual Inspection 

Specific Gravtty 

OPERATING CONDITIONS 

/VmbientTemp. 

WIntBng Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

45.7 

1.2 

0.065 

35 

L5.S 

Pass 

0.878 

S2F 

250 

3 

Ok 

38.4 

76.7 

0.026 

37 

L5.5 

Pass 

0.88 

52F 

350 

0 

ok 

42 

4 

0.022 

36.7 

L5.5 

Pass 

0.8S1S 

SOF 

550 

1.5 

Ok 

42.2 

93.6 

0.025 

36.9 

L6.6 

Pass 

0.8S 

75F 

300 

0 

Ok 

40 

18 

0.025 

37 

5.5 

Pass 

0.S828 

7SF 

380 

0.5 

ok 

34.8 

22.7 

0.02 

37.7 

5.5 

Pass 

0.883 

SOF 

360 

0 

ok 

37.8 

18 

0.028 

38 

5.5 

Pass 

0.8825 

70F 

38C 

0 

ok 

GAS DIAGNOSTICS 

Rogere Ratio 

Cellutose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

10.7 11.32 

COMMENTS 



TC31 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

SJH/ 3701 SENaefRd. 

Miiwaukte, Oiegon 

(503)6S4-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ken Swingle 

Substabon/Stts: 

Transfonner Mo.: 

Sub 4-11 

79F6701 

Manuf iuAirer Elect Tech 

vottage: 

LabUsed 

DISSOLVED GASES PPM 

/VceQ/lene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

TotalGas 

OILQUALrrV 

Dielectric Break (kV) 

Water In Fluid (ppm) 

A d d Number (mg KOH/g) 

Interfadal Tens.(dynes/cm) 

ASTMCokir 

Visual Inspectton 

Specific Gravtty 

OPERATING CONDITIONS 

AmblenfTemp. 

Vtfinding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

12470/480 

JACO 

11/90006 

0 

25 

4 

6 

5 

117 

1770 

4750 

157 

4.81% 

47.1 

8.1 

0.038 

33.8 

L6.0 

Pass 

0.88 

SOF 

100 

0 

low 

JAOO 

10/11/2005 

0 

24 

4 

5 

5 

111 

1529 

19 

149 

2.51% 

34.9 

16.9 

0.023 

33 3 

L6.0 

Pass 

0.882 

6SF 

350 

0 

low 

Date: 

Report by: 

STR Job No: 

Class: 

MVA 

Gallons: 

PCB's 

% l m p . 

JACO 

6/16O004 

0 

20 

4 

14 

17 

109 

1872 

51 

164 

0.0394 

40.6 

36 

0.022 

33 

L6.0 

Pass 

0.882 

75F 

300 

0 

low 

11/90006 

KH 

1258 

0.33 

176 Rtemp 

NP 

5.1 

JAOO 

8/5O003 

0 

5 

4 

7 

6 

96 

1965 

69 

l i s 

40811 

26 

22.1 

0.023 

32.2 

L6.0 

Pass 

0.882 

70F 

30C 

0 

low 

JAOO 

8/12/2002 

0 

12 

5 

10 

10 

75 

2061 

62 

112 

41897 

33.8 

145 

0.02 

33 

5.5 

Pass 

0.886 

SOF 

400 

1 

tow 

JACO 

9/11O001 

0 

I S 

5 

16 

14 

113 

2727 

70 

163 

60768 

30 

22.4 

0.02 

33.9 

5.5 

Pass 

0.886 

70F 

40C 

0 

ok 

ACTI 

SO4O000 

0 

22 

19 

28 

21 

262 

3118 

4220 

372 

52072 

34 

8 

0.02 

28 

G8.0 

Pass 

0.897 

SOF 

SSc 

0 

ok 

GAS DIAGNOSTICS 

Rogere Ratio 

Cellulose Ratio (C02/C0} 15.13 

lEEE/ANSl (057.104.1991) 

13.77 17.17 

COMMENTS 

no pressure-add N2 



TC34 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SE Naef Rd-

MilwBukte, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Sub 4-1 

79F9701 

Manubctairer Elect Tech 

Vottage: 

LabUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

TotalGas 

OIL QUALITY 

DieiecMc Break (kV) 

Water In Fluid (ppm) 

AcM Number (mg KOH/g) 

Intorfocial Tens.(dynes/cm) 

ASTMColor 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Uquid Level 

12470/480 

JACO 

11/110006 

0 

14 

2 

1 

0 

19 

400 

8995 

36 

4.42% 

43.2 

24.4 

0.048 

30.7 

LS.S 

Pass 

0.88 

SOF 

250 

0 

ok 

JACO 

10/11C005 

0 

36 

3 

1 

0 

37 

454 

2189 

77 

2.45% 

39.7 

23.2 

0.029 

33.1 

6 

Pass 

0.8825 

6SF 

3SF 

0 

ok 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

%hnp . 

JAOO 

6/16O084 

0 

8 

1 

2 

1 

47 

429 

98 

59 

4.00% 

41.5 

18.6 

0.028 

33.2 

6 

Pass 

0.882 

75F 

SOC 

0 

ok 

11/11/2006 

KH 

1258 

NP 

0.33 

176 

Rtemp 

5 1 

JACO 

8/5O003 

0 

5 

3 

2 

0 

66 

571 

42 

76 

4.04% 

46.7 

29.7 

0.031 

33.5 

6 

Pass 

0.8815 

66F 

300 

0 

ok 

JACO 

8/12O002 

0 

9 

2 

2 

0 

57 

463 

56 

70 

3.46% 

42 

26.7 

0.031 

33.5 

6 

Pass 

0.881 

SOF . 

420 

0 

ok 

JACO 

9/11O001 

0 

33 

3 

3 

2 

75 

733 

105 

116 

42632 

42.5 

25.9 

0.028 

33.4 

6 

Pass 

0.8808 

70F 

40c 

0 

ok 

ACTI 

8040000 

0 

15 

9 

7 

4 

173 

716 

711 

208 

27904 

44 

26 

0.031 

25 

G8.0 

Pass 

0.893 

SOF 

40c 

0 

ok 

GAS DIAGNOSTICS 

Rogere Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

21.05 12.27 9.13 

no pressure - add N2 



TC35 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

\ ^ y 3701 SENaefRd. 

Mihwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substatton/Site: 

TransfonnerNo.: 

Sub 4-12 

79F97012 

Manufacturer Elect. Tech 

Vottage: 

LabUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ettiane 

Caibon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combusttbles 

Total Gas 

O I L QUALITY 

Dielectafc Break (kV) 

Water In Fluid (ppm) 

A d d Number (mgKOH/g) 

Interfadal Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Specific Grav i s 

OPEFIATING C O N D m O N S 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

11/90006 

0 

6 

5 

1 

0 

37 

874 

8532 

49 

4.96% 

45 

23.8 

0.03 

31.9 

L5.0 

Pass 

0.88 

SOF 

250 

0 

ok 

JACO 

10/120005 

0 

10 

5 

1 

0 

60 

719 

1203 

76 

2.98% 

38.5 

26.2 

0.023 

32.3 

5.5 

Pass 

0.8835 

6SF 

350 

0 

Ok 

Date: 

Report by: 

STR Job No: 

Class: 

MVA 

Gallons: 

PCB's 

% l m p . 

JACO 

7/28O004 

<1 

<1 

<1 

•<1 

<1 

<10 

<100 

<100 

• 
* 

40 

8.7 

0.022 

32.3 

5.5 

Pass 

0.882 

SOF 

550 

1.5 

ok 

11/9/2006 

KH 

1258 

NP 

0.33 

176 

Rtemp 

5.1 

JACO 

6/160004 

0 

142 

12 

15 

12 

116 

2117 

74 

297 

4.52% 

39.7 

107 

0.022 

32.2 

5.S 

Pass 

0.8815 

75F 

SOC 

0 

low 

JACO 

8/5O003 

0 

17 

8 

4 

2 

86 

1503 

122 

117 

3.8% 

38 

69.7 

0.023 

32.4 

5.5 

Pass 

0.8825 

78F 

SSC 

0 

low 

JACO 

8/120002 

0 

7 

6 

3 

1 

85 

1173 

233 

102 

4 .1% 

3S.5 

38.4 

0.023 

32 

5.5 

Pass 

0.883 

SOF 

40C 

0 

low 

JACO 

9/11/2001 

0 

12 

4 

9 

10 

85 

987 

94 

120 

41520 

38.3 

40.8 

0.025 

32.2 

5.5 

Pass 

0.883 

70F 

3SC 

0 

low 

GAS DIAGNOSTICS 

Rogere Ratio 

CeHulose RaUo (C02/C0) 

lEEBANSl (057.104-1991) 

COMMENTS 

23.62 11.98 18.25 

no pressure - add N2 



TC37 

ST\<^ SUBSTATION TECHNICAL RESOURCES, INC. 

NJIC/ 
3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substation/Site: 

Transformer No.: 

Sub 4-6 

79FS70S 

Manufaetairer Elect Tech 

Vottage: 

LabUsed 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Carbon Monoxide 

Cartion Dtoxide 

Oxygen 

Total Combusttbles 

TotalGas 

OH. Q U A U T Y 

Dielectric Break (KV) 

Water In Fluid (ppm) 

Acid Number (mgKOH/g) 

interfacial Tens.(dynes/cm) 

ASTH Color 

Visual Inspection 

Specific Grav is 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

UquldTemp. 

Pressure 

Liquid Level 

12470/460 

JACO 

11/90006 

0 

21 

2 

4 

1 

160 

1422 

730 

ISS 

3.93% 

45.2 

11.6 

0.041 

31.7 

L6.0 

Pass 

0.875 

Sbh% 

220 

0 

ok 

JACO 

10/110005 

1 

21 

2 

3 

1 

128 

1588 

220 

156 

4.9% 

40 

19.8 

0.023 

32.2 

L6.0 

Pass 

0.8S3 

65F 

350 

1.5 

ok 

Date: 

Report by: 

STRJobNoJ 

Class: 

MVA 

Gallons: 

PCB's 

% lmp . 

JACO 

8/5O003 

1 

7 

2 

5 

4 

71 

1821 

71 

90 

4.9% 

38.5 

25.6 

0.025 

34.1 

5.5 

Pass 

0.8S4 

70F 

300 

2.5 

low 

11/9/2006 

KH 

1258 

NP 

0.33 

176 

Rtemp 

JAOO 

5.1 

8/1ZO002 

0 

8 

1 

6 

6 

103 

1711 

194 

124 

4.5% 

36.5 

27.3 

0.023 

34.4 

5.5 

Pass 

0.882 

SOF 

420 

3.5 

low 

JACO 

9/11/2001 

0 

6 

2 

10 

11 

79 

1555 

115 

108 

5.8% 

35.5 

26.4 

0.028 

34.5 

5.5 

Pass 

0.8815 

70F 

40c 

0.5 

low 

ACTi 

8040000 

0 

17 

4 

4 

6 

145 

1841 

S873 

176 

5.3% 

40 

22 

0.027 

27 

GS.O 

Pass 

0.896 

SOF 

40c 

0.5 

low 

ACTI 

S06/1999 

0 

4 

0 

0 

0 

64 

1654 

2462 

68 

6.1% 

46 

19 

0.029 

28 

L5.5 

Pass 

0.S95 

35c 

O.S 

G/VS DIAGNOSTICS 

Rogere Ratto S.i 

Cellutose Ratto (C02fCO) 

IEEE/ANSI (CS7.104-1991) 

12.41 19.48 

COMMENTS 

no pressure - add N2 



TC38 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

NJC/ 
3701 SENaefRd. 

Mliwaukle, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Custmner Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substatton/Stts: 

Transformer No» 

Sub 4-9 

79F6709 

Manubcturer Elect Tech 

Vottage: 

LabUsed 

DISSOLVED GASES P P M 

Acetytene 

Hydrogen 

Ettiyiene 

Mettiane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Total Combusttbles 

TotalGas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

/Vcid Number (mg KOH/g) 

ASTMColor 

Visual Inspectton 

Specific Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

UquM Temp. 

Pressure 

Liquid Level 

12470/460 

JACO 

11/90006 

0 

75 

3 

6 . 

3 

134 

1603 

1876 

221 

4.12% 

48.1 

9.3 

0.041 

31.9 

L6.0 

Pass 

0.88 

5SF 

300 

0 

low 

JACO 

10/110005 

0 

40 

3 

5 

3 

119 

1613 

18 

170 

2.53% 

3 7 ^ 

14 

0.021 

36.9 

L6.0 

Pass 

0.882 

65F 

350 

0 

ok 

Oate: 

Repoit by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

I'CS's 

% l m p . 

JACO 

6/16/2004 

0 

9 

3 

10 

7 

116 

1903 

52 

145 

4.40% 

37.7 

16.9 

0.022 

37.1 

5.5 

Pass 

0.882 

75F 

300 

0 

ok 

11/9/2008 

KH 

1258 

NP 

).33 

176 

Rtemp 

JAOO 

5.1 

8/5/2003 

0 

20 

3 

11 

8 

145 

2281 

59 

187 

4.4% 

41.7 

21.5 

0.023 

37 

5.5 

Pass 

0.882 

SOF 

360 

0 

Low 

JACO 

8/12/2002 

0 

13 

3 

11 

7 

149 

2358 

119 

183 

4.3% 

40.8 

22.7 

0.023 

37 

5.5 

Pass 

0.881 

SOF 

500 

0 

ok 

JACO 

9/11O001 

0 

21 

3 

14 

7 

193 

34-W 

SO 

238 

54048 

40.4 

17.2 

0.02 

37.1 

5.5 

Pass 

0.831 

70F 

400 

0.5 

ok 

ACTI 

8040080 

0 

52 

14 

40 

23 

581 

4425 

4863 

710 

59075 

39 

9 

0.022 

31 

LS.0 

Pass 

0.896 

SOF 

SSc 

0 

ok 

GAS DIAGNOSTICS 

Rogere Ratio 

Cellutose Ratto (C02ft:0) 11.96 

IEEE/ANSI (C57.104-1991) 

13.54 16.41 15.73 

COMMENTS 

no pressure - add N2 



TC39 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

SJIC/ 
3701 SENaefRd. 

IMihwaukle. Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 11/9/2006 

Address: SSSS N Channel Blvd. PDX Report by: KH 

Phone:503-247-1667 STR Job No.: 1258 

Contact Ken Swingte Class: NP 

Substatton/Sits: Sub 4-10 MV/V: 0.33 

Transfonner N a : 7gF67010 Galtons: 176 

Manufacturer ElecLTech PCB's Rtemp 

Vottage: 12470/460 % Imp. 5.1 

LabUsed JACO 

DISSOLVED GASES PPM 11/9O006 

Acetytene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Caibon Monoxide 

Caibon Dioxide 

Oxygen 

Totat Combustibles 

Tolal Gas 

0 

34 

1 

2 

1 

79 

653 

474 

117 

3.65 

JACO 

10/11O00S 

0 

10 

1 

2 

1 

38 

287 

73 

52 

2.22% 

JAOO 

7/28/2004 

<1 

<1 

•<1 

<1 

<1 

<10 

<100 

<100 

JAOO 

6/16/»H)4 

0 

382 

3 

9 

6 

113 

1312 

68 

513 

4.77% 

JACO 

SSO003 

0 

23 

3 

9 

5 

118 

1152 

91 

158 

50412 

JACO 

8/12/2002 

0 

23 

3 

9 

5 

119 

1188 

83 

159 

51019 

JACO 

9/11/2001 

0 

20 

2 

8 

4 

108 

999 

73 

142 

45638 

OIL Q U A U T Y 

DIelectrie Break (kV) 46 35.9 40.9 42.8 34.3 34.9 34.4 

Water in n u M (ppm) 8.7 21.5 4 68.6 11.6 lO.S 25 

/Vdd Number (mg KOH/g) 0.022 0.021 0.025 0.02 0.02 0.011 0.02 

interbdalTens.(dynesfcm) 34.4 35.4 35 35.1 34 36 36.1 

ASTMColor L4.5 LS.O L5.0 L5.0 LS.O LS.0 L5.0 

Visual Inspection Pass Pass Pass Pass Pass Pass Pass 

Spedflc Gravtty 0.88 0.882 0.8815 0.881 0.881 0.883 0.883 

OPERATING CONDITIONS 

AmbientTemp. 56F 

Winding Temp. 

U q u U Temp. 250 

Pressure o 

Liquid Level ok 

200 

-1 

ok 

SOF 

SSC 

1.5 

Ok 

7SF 

350 

0 

low 

7SF 

400 

0.1 

Ok 

SOF 

400 

1 

ok 

70F 

400 

0.5 

low 

GAS DIAGNOSTICS 

Rogere Ratto 

Cellulose Ratto (CO2/0O) 

lEEBANSl (057.104-1991) 

SJ27 7.55 11.61 

COMMENTS 

no pressure - add N2 



TC40 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

\ ] k y 
3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

SubstationSlfe: 

TransfonnerNo.: 

Sub 4 4 

79F6708 

Manufacturer Elect Tech 

Voltage: 

U b U s e d 

DISSOLVED GASES P P M 

Acetylene 

Hydrogen 

E t t i a n e 

Mettiane 

Ettiane 

Cartxin Monoxide 

Caibon Dtoxide 

Oxygen 

Total Combustibles 

TotalGas 

OIL QUALITY 

Dielecbic Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interliacial Tens.(dynes/cm) 

A S r a Cotor 

Visual Inspectton 

Spedf lc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

UquM Level 

12470/460 

JACO 

11/80006 

7 

41 

252 

46 

33 

159 

1113 

33 

538 

3.32% 

39.7 

15.1 

0.035 

• 34.4 

L2.S 

*Fail 

0.88 

53F 

260 

4 . 2 

Ok 

JACO 

10/110005 

11 

54 

366 

61 

49 

203 

1764 

15 

744 

3.41% 

33 

20.9 

0.031 

35 

1 7 0 

Pass 

0.8835 

65F 

350 

0 

Ok 

Date: 

Report by: 

STR Job No: 

Class: 

MV/ t 

Galtons: 

PCB's 

% imp . 

JACO 

6/16/2004 

12 

497 

385 

68 

43 

187 

1925 

136 

1192 

5.00% 

32.9 

36 

0.031 

35.1 

L2.0 

Pass 

0.881 

75F 

330 

0 

ok 

11/B/2006 

KH 

1258 

NP 

0.33 

176 

Rtemp 

JACO 

5.1 

8/5/2003 

10 

44 

365 

61 

39 

177 

1875 

71 

696 

4.7% 

34.3 

20.9 

0.031 

34.7 

L2.0 

Pass 

0.881 

70F 

300 

0 

ok 

JACO 

8/12O002 

12 

34 

385 

66 

45 

183 

1852 

178 

725 

5.1% 

35 

29.7 

0.028 

35.5 

2.5 

Pass 

0.8S2 

SOF 

450 

1.5 

ok 

JACO 

9/11/2001 

13 

44 

435 

75 

49 

207 

1995 

81 

823 

63741 

35.5 

15.5 

0.036 

35.7 

2.5 

Pass 

0.8815 

70F 

40c 

1.S 

ok 

ACT! 

8040000 

43 

56 

793 

176 

168 

478 

2010 

4556 

1716 

52831 

33 

14 

0.031 

28 

L2.0 

Pass 

0.894 

SOF 

40c 

-1 

ok 

GAS DIAGNOSTICS 

Rogere Ratto 

Cellutose Ratio (C02/C0) 

lEEe/WSI (057.104-1991) 

8.69 10.29 

COMMENTS 

negative pressure - add N2 

slight debris In sample 



TC47 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

SlL'y 
3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

OIL MslALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

SSSS N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substatton/SHs: 

TransfonnerNo.: 

Dry Dock 

771382 

Manufadurer United Power 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Mettiane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combusttbles 

TotalGas 

OIL QUALITY 

Dtelectric Break (kV) 

Water In Ruid (ppm) 

/Vdd Number (mg KOH/g) 

interfadal Tens.{dynes/cm) 

ASTM Cotor 

Visual Inspectton 

Spedfic Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Levei 

NP 

JACO 

11/60006 

20 

27 

9 

22 

5 

538 

2387 

3066 

619 

5.57% 

53.3 

6.8 

0.003 

47.5 

L0.5 

Pass 

0.875 

64F 

450 

0 

ok 

JACO 

10/18/2005 

22 

40 

9 

22 

S 

607 

2933 

568 

705 

4.19% 

S0J2 

9.7 

0.005 

46.9 

LOS 

Pass 

0.878 

65F 

400 

0 

Ok 

Date: 

Repoit tiy: 

S I K J o b N o : 

Class: 

MVA 

Galtons: 

PCB's 

% l m p . 

JACO 

6/16O004 

23 

38 

9 

23 

4 

557 

3173 

829 

654 

6.06% 

53.5 

7.4 

0.006 

51.5 

LO.S 

Pass 

0.8765 

75F 

400 

0 

ok 

11/6/2006 

KH 

1258 

NP 

1 

310 

Cert-Non 

JACO 

8/5O003 

23 

34 

8 

21 

4 

509 

3489 

4328 

599 

0.062 

51.4 

13.1 

0.003 

44.4 

LO.S 

Pass 

0.8775 

70F 

450 

0.25 

ok 

JACO 

8/12O002 

25 

36 

8 

21 

4 

473 

3652 

4845 

567 

65953 

46.9 

20.5 

0.003 

45.9 

0.5 

Pass 

0.S78S 

SOF 

540 

0 

Ok 

JAOO 

9rt1O001 

25 

34 

7 

20 

4 

437 

4637 

SSOO 

527 

7422S 

45 .4 

12.5 

0.011 

48.6 

0 

Pass 

0.8785 

70F 

470 

0 

ok 

ACTI 

8040000 

98 

45 

23 

29 

14 

604 

3964 

9375 

811 

62356 

44 

5 

0.002 

41 

LO.S 

Pass 

0.886 

SOF 

400 

0 

Ok 

GAS DIAGNOSTICS 

Rogere Ratio 04-1-1 

Cellulose Ratio (CO2/C0) 4.45 

lEEBANSl (057.104-1991) 

0-0r1-1 

4.83 

0-0-1-1 

5.7 

04-1-1 

6.85 

COMMENTS 

no pressure - add N2 



TC48 

. S T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

\ ^ y 
3701 SENaefRd. 

Mihwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

C. 

Customer Cascade General Shipyard 

/Vddress: 

Phone: 

5555 N Channel Bhrd. PDX 

503-247-1667 

Contact Ken Swingle 

Substation/Site: 

TransfonnerNo.: 

C.U.S. 

SBV567601 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

/toetytene 

Hydrogen 

Ethytene 

Mettiane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibtes 

TotalGas 

OIL QUAUTY 

Dielecbic Break (kV) 

Water In Fluid (ppm) 

AcM Number (mgKOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual bispectton 

Specffie Gravity 

O P E I ^ T I N G CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

UquM Level 

12470/240 

JACO 

11/80006 

0 

7 

17 

12 

2 

473 

3039 

3135 

511 

10.57% 

44.1 

2.3 

0.016 

32.2 

L2.0 

Pass 

0.872 

50F% 

IOC 

2.5 

ok 

JACO 

10/18O00S 

0 

14 

17 

11 

2 

487 

3159 

148 

531 

6.5% 

45.6 

4.5 

0.021 

38.8 

L2.0 

Pass 

0.874 

65F 

250 

3 

ok 

Date: 

Report i iy : 

STR Job No: 

Class: 

MVA-

GaUons: 

PCB's 

% l m p . 

JACO 

6/190004 

0 

11 

18 

12 

2 

481 

3467 

141 

524 

9.25% 

43.7 

6 

0.022 

38.9 

L2.0 

Pass 

0.871 

75F 

15 

3.5 

low 

11/8/2006 

KH 

1258 

NP 

1.5 

259 

Cert-Non 

S.S 

JACO 

8/5O003 

0 

8 

18 

10 

2 

326 

2764 

266 

364 

5.72% 

50.4 

8.5 

0.014 

36.1 

1.5 

Pass 

0.872 

70F 

320 

4.5 

ok 

JACO 

8/120002 

0 

S 

17 

10 

1 

381 

3077 

613 

417 

7.4% 

43.2 

7.4 

0.017 

35.9 

1.5 

Pass 

0.8725 

SOF 

450 

5 

ok 

JACO 

9 / f i o o a i 

0 

11 

19 

11 

2 

492 

3569 

517 

535 

9.3% 

45.1 

4 

0.025 

37.1 

L2.0 

Pass 

0.8715 

70F 

350 

4.5 

ok 

ACTI 

8040000 

0 

15 

67 

25 

6 

765 

3399 

4625 

878 

6.8% 

42 

2 

0.028 

31 

L2.0 

Pass 

0.881 

SOF 

40c 

0 

ok 

GAS DIAGNOSTICS 

Rogere Ratto 14-24 

CeBuiose Ratio (C02/C0) 6.42% 

lEEBANSl (057.104-1991) 

0 4 - 2 4 

6.49% 

1-0-24 

7.21% 

14-24 

8.48% 

COMMENTS 



TC49 

. S T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

SJH/ 3701 SENaefRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

m o n e : 503-247-1667 

Contact Ken Swingte 

SubstattonStte: 

TransfonnerNo.: 

C.U.S. 

SBV567602 

Manubc tmer West 

Vottage: 

U b U s e d 

D ISSOLVED GASES P P M 

Acetylene 

Hydrogen 

Ettiytene 

Mettiane 

Ettiane 

Cartion Monoxide 

Cartion DtoxMe 

Oxygen 

Total Oombusttbtes 

TotalGas 

OIL QUALITY 

Dieiecbic Break (kV) 

WMer in Fluid (ppm) 

Acid Number (mgKOH/g) 

inteifectel Tens.(dynes/cm) 

ASTMColor 

Visual Inspection 

Specific Gravity 

12470/240 

JAOO 

11/8/2006 

0 

9 

31 

9 

2 

667 

3112 

4299 

718 

6.97% 

44.4 

5.7 

a03 

33.6 

L2.0 

Pass 

0.876 

JACO 

10/18/2005 

0 

10 

26 

8 

26 

589 

3166 

911 

635 

5.4% 

44.6 

4.5 

0.018 

3S.3 

L2.0 

Pass 

0.8735 

Oate: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% l m p . 

JAOO 

6^90004 

0 

11 

31 

10 

2 

678 

3955 

2158 

732 

6.79% 

47.6 

6 

0.025 

38.3 

L2.0 

Pass 

0.8715 

11/8/2006 

KH 

1258 

NP 

1.5 

259 

Cert-Non 

5.47 

JACO 

8/6/2003 

0 

11 

33 

10 

2 

678 

4472 

3730 

734 

6.93% 

5^3 

7.4 

0.011 

34.4 

1.5 

Pass 

0.872 

JAOO 

8/12O002 

0 

9 

28 

9 

1 

555 

4150 

4461 

602 

6.4% 

43.6 

8.5 

0.014 

343 

1.5 

Pass 

0.8725 

JAOO 

9/11O001 

0 

11 

33 

11 

2 

750 

8100 

4819 

807 

S.1% 

45.6 

2.3 

0.008 

34.3 

L1.5 

Pass 

0.8715 

ACT! 

8/24/2000 

0 

25 

113 

30 

6 

1204 

8179 

7605 

1378 

6.7% 

39 

5 

0.023 

30 

L1.5 

Pass 

0.875 

OPERATING CONDIT IONS 

/VmbientTemp. SOF 65F 7SF 70F SOF 70F SOF 

Winding Temp. 

U q u M Temp. SOC 350 310 4DC 450 40C 40c 

Pressiae 4.5 0 0 0 1 0.5 0 

Uquid Level ok ok ok ok ok ok ok 

GAS DIAGNOSTICS 

Rogere Ratto 1-0-24 

CeUuiose Ratto (C02/CO) 4.67 

IEEE/ANSI (057.104-1991) 

0-0-24 

5.38 

04-24 

5.83 

04-24 

6.6 

COMMENTS 

negative pressure - add N2 



TC50 

J 5 T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

\ W y 3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Bhrd. PDX 

503-247-1667 

Contact Ken Swingle 

Substation/Stte: C.U.S. 

Transfonner N o j SBV567604 

Manufteturer West 

Vottage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hyibogen 

Ettiytene 

Mettiane 

Ettiane 

Carbon Monoxide 

Caibon Dtoxide 

Oxygen 

Total Combusttbles 

TotalGas 

OIL Q U A U T Y 

Dietectric Break (kV) 

water to Fluid (ppm) 

Acid Number (mgKOH/g) 

Interfadal Tens.(dynes/cm] 

/VSTM Cotor 

Visudt i ispcct ton 

Speciflc Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

UquM Levei 

12470040 

JACO 

11/8/2006 

0 

8 

23 

10 

2 

549 

2731 

1894 

592 

8 J 1 % 

41 

2.8 

0.019 

32.9 

L i O 

Pass 

0.873 

SOF 

300 

1.2 

Ok 

JACO 

10/18/2005 

0 

12 

25 

11 

2 

566 

3145 

229 

616 

5.47% 

42.6 

9.7 

0.021 

39.7 

L2.0 

Pass 

0.875 

65F 

300 

2 

Ok 

Dale: 

Report by: 

STR Job No: 

Class: 

MVA 

Galtons: 

PCB's 

% i m p . 

JACO 

6/19O004 

0 

13 

25 

12 

2 

616 

3647 

247 

668 

8.64% 

40.9 

11.9 

0.022 

3S.2 

L2.0 

Pass 

0.871 

75F 

300 

2 

ok 

11/8/2006 

KH 

1258 

NP 

1.5 

2S9 

Cert-Non 

5.47 

JACO 

S/SO003 

0 

8 

26 

11 

2 

477 

3274 

572 

524 

6.24% 

45.9 

9.1 

0.02 

44 

L1.5 

Pass 

0.871 

70F 

390 

3 

Ok 

JACO 

8/120002 

0 

10 

21 

10 

2 

559 

3659 

540 

602 

7.4% 

44.6 

5.1 

0.023 

44.6 

1-5 

Pass 

0.8725 

SOF 

450 

4.2 

Ok 

GAS DIAGNOSTICS 

RogereRstio 

Cellulose Ratio (C02/CO) 

lEEE/ANSl (C57.104-1991) 

14-24 

4.97 

0-O-24 

5.56 

04-24 

5.92 

14-24 

6.86 

COMMENTS 



TC51 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

^ j k y 
3701 SENaefRd. 

Milwaukie^ Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyaid 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contacb Ken Swingte 

Substation/Stte: C-VS. 

TransfonnerNo.: SBV567603 

Manufiwbirer West 

Voltage: 

LabUsed 

D ISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiyiene 

Methane 

Ethane 

Caibon Monoxldo 

Caibon OioxMe 

Oxygen 

Total Combustibles 

Total Gas 

OIL Q U A U T Y 

Dieledric Break (kV) 

Water in Fluid (ppm) 

/Vdd Number (mg KOH/g) 

In ls i fedal Tens.(dynes/cm) 

ASTM Color 

Spedf lc Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

UquldTemp. 

Pressure 

UquM Level 

12470040 

JAOO 

11/80006 

0 

9 

21 

11 

2 

661 

3403 

3853 

704 

10.90% 

44.8 

3.4 

0.024 

35.4 

L2.0 

Pass 

0.875 

65F 

250 

4 

JACO 

10/180005 

0 

12 

21 

11 

2 

681 

3500 

164 

727 

6.47% 

46.5 

ZA 

0J)23 

39.3 

L2.0 

Pass 

0.8735 

6SF 

250 

4 

Date: 

Report by: 

STR Job No: 

Class: 

MVA 

Gallons: 

PCB's 

% l m p . 

JACO 

6/19O004 

0 

13 

2 t 

11 

2 

685 

3864 

206 

732 

9.53% 

43 

2.3 

0.031 

39.4 

L2.0 

Pass 

0.871 

76F 

15 

4 

low 

11/soooe 

KH 

1258 

NP 

1.5 

259 

Cert-Non 

5.51 

JACO 

8/5/2003 

0 

8 

22 

10 

2 

486 

3221 

501 

528 

6.15% 

46.6 

S 

0.02 

35.S 

L1.S 

Pass 

0.871 

70F 

310 

4.5 

Ok 

JACO 

8M2O002 

0 

11 

24 

11 

2 

542 

3609 

556 

590 

7.30% 

49.4 

5.7 

0.023 

35.7 

1.5 

Pass 

0.8732 

SOF 

420 

5.2 

ok 

JACO 

9/11O001 

0 

13 

22 

11 

2 

673 

4435 

853 

721 

9.30% 

40.4 

8 

0.022 

36.9 

L2.0 

Pass 

0.8725 

70F 

330 

5 

Ok 

ACTI 

SO4/2000 

0 

12 

62 

24 

5 

846 

3542 

5320 

949 

5.40% 

40 

6 

0.03 

31 

L2.0 

Pass 

0.88 

SOF 

30c 

-1 

Ok 

GAS DIAGNOSTICS 

Rogere Ratio 

C^lulose Ratio (C02/C0) 

lEEBANSl (057.104-1991) 

14-24 

5.15% 

04-24 

5.14% 

04-24 

5.64 

14-24 

6.63 

COMMENTS 



TC52 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 11/8/2006 

/Vddress: SSSS N Channel Blvd. POX Repoit by: KH 

Phone: 503-247-1667 STRJobtto: 1258 

Contact Ken Swingte Class: NP 

Substation/Slte: C.U.S. MVA: 1 

TransfonnerNo.: PAT716001 Galtons: 224 

Manufacturer West PCB's Cert-Non 

Voltage: 12470/480 % Imp. 5.81 

U b U s e d 

LVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethylene 

Mettiane 

Ettiane 

Cait ion Monoxide 

Cartion Dtoxide 

Oxygen 

Total Coinbustttiles 

TotalGas 

JACO 

11/80006 

0 

7 

10 

13 

8 

405 

2066 

76 

443 

5.71% 

JACO 

10/18O00S 

0 

13 

11 

13 

6 

495 

2867 

29 

538 

5.32% 

JACO 

6/19/2004 

0 

18 

15 

IS 

5 

579 

3672 

ISO 

632 

A 9 8 % 

JACO 

8/5/2003 

0 

10 

16 

12 

4 

448 

3185 

158 

490 

6.39% 

JACO 

S/12O002 

0 

15 

15 

11 

2 

488 

3315 

182 

531 

72997 

JACO 

9/110001 

0 

12 

17 

11 

2 

536 

3834 

230 

578 

79845 

ACTI 

8/24/2000 

0 

19 

48 

26 

5 

827 

3024 

5565 

926 

67173 

OiL QUALITY 

Dietectiic Break (kV) 

Water In Fluid (ppm) 

AcM Number (mg KOH/g) 

Interfadal Tens.(dynes/cm) 

ASTMColor 

Visual Inspectton 

OPERATING CONDITIONS 

/VmbientTemp. 

Wnd lng Temp. 

UquM Temp. 

Pressure 

UquM Level 

42.4 

3.4 

0.027 

33 

L2.0 

'Fai l 

0.875 

SOF 

100 

1 

ok 

48.3 

6.8 

0.026 

3S.9 

L2.0 

Pass 

0.875 

65F 

250 

2 

Ok 

45.6 

2 

0.037 

38.6 

L2.0 

Pass 

0.872 

75F 

150 

2.8 

ok 

50.2 

2.8 

0.02 

34.5 

L1.5 

Pass 

0.872 

70F 

210 

3 

ok 

45.6 

6.8 

0.023 

34.3 

1.5 

Pass 

0.8725 

SOF 

360 

4 

ok 

39.4 

3.4 

0.034 

35.4 

2 

2 

0.873 

70F 

210 

3 

ok 

48 

4 

0.028 

31 

L1.5 

Pass 

0.878 

SOF 

300 

-1 

Ok 

GAS DIAGNOSTICS 

RogeraRatto 

Cellulose Ratto (C02/C0) 

lEEBANSl (CS7.104-1991) 

14-14 

6.1 

14-14 

5.79 

14-24 

6.34 

14-24 

7.11 

COMMENTS 



TC53 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

SiK^ 3701 SE Naef Rd-

Milwaukle, Oregon 

(503) 654-7231 

OIL ANVU-YSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ken Swingle 

Substatton/Stte: 

Transformer No j 

Sub 4-7 

79F670-71 

Manufacturer Elect Tech. 

Vottage: 12470/480 

U b U s e d 

DISSOLVED GASES PPM 

Hydrogen 

Ethytene 

Mettiane 

Ethane 

Cartion Dtoxide 

Carbon MonoxMe 

Oxygen 

Total Combustttaies 

TotalGas 

OIL Q U A U T Y TESTS 

Dtelectric Break 

Water In Fluid 

/ teM Number 

Intertedal Tens. 

ASTM Color 

Visual Inspectton 

Spedf lc Gravtty 

IPERATING CONOrr tONS 

AmbientTemp. 

Winding Temp. 

Uqu ldTemp. 

Pressure 

Uqu id Level 

JACO 

11/8/2006 

0 

35 

0 

1 

0 

496 

19 

9747 

55 

4.84% 

36.7 

66.3 

0.038 

31.3 

L6.0 

Pass 

0.88 

SOF 

300 

0 

ok 

JACO 

10/120005 

0 

14 

0 

1 

0 

393 

31 

2215 

46 

2.9% 

42 

20.9 

0.023 

34.5 

LS.S 

Pass 

0.884 

SOF 

3S0 

0 

Low 

Date: 

R q i o i t b y : 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% l m p . 

JACO 

6/16O004 

0 

22 

0 

5 

6 

395 

37 

56 

70 

3.05% 

47.5 

33.1 

0.022 

34.6 

L5.5 

Pass 

0.882 

75F 

300 

0 

Low 

11/80006 

KH 

1258 

NP 

0.33 

176 

Rtemp 

5.1 

JACO 

8/5/2003 

0 

23 

1 

5 

5 

492 

54 

59 

88 

3.3% 

42.7 

29.7 

0.023 

34.7 

S.S 

Pass 

0.S82 

79F 

360 

0 

JAOO 

8/12/2002 

0 

31 

1 

4 

3 

60S 

62 

61 

101 

3.8% 

41.8 

36.6 

0.023 

34.9 

5.5 

Pass 

0.SS3 

OOF 

40C 

0 

JACO 

9/11O001 

0 

6 

1 

11 

13 

513 

56 

113 

87 

4 .1% 

41.6 

29.9 

0.036 

34.6 

5.5 

Pass 

0.SB3 

70F 

350 

0 

OK 

ACTi 

8/25O000 

0 

3 

0 

14 

13 

1129 

88 

2S29 

118 

59313 

46 

26 

0.024 

28 

L5.0 

Pass 

0.S91 

GAS DIAGNOSTICS 

Rogere Ratio 

Cellutose Ratio (CO2/C0) 26.11 

lEEBANSl (057.104-1991) 

12.68 10.68 

COMMENTS 

High moisture - needs to nitered - check for teaks - needs pressure. 



TC54 

B X " ^ SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Milwaukie, Oregon 

(503)664-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 

Address: SSSS N Channel Blvd. PDX Report by: 

Phone: 503-247-1667 STR Job No: 

Contact Ken Swingte Class: 

Sutistatton/Stte: Sub 4 MVA: 

Transformer No.: P008188 Gallons: 

Manutacturer GE PCB's 

Vottage: 12470/480 % Imp. 

11/6/2006 

KH 

1258 

NP 

ĴS 

295 

Silicone 

LabUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Mettiane 

Ettiane 

CariMn MonoxMe 

Cartion Dioxide 

Oxygen 

Total Combusttbles 

TotalGas 

JACO 

11/60006 

0 

40 

1 

29 

3 

921 

3292 

2360 

994 

11.15% 

JACO 

10/180005 

0 

57 

1 

29 

3 

932 

3944 

932 

1022 

8 4 1 % 

JACO 

6/19/2004 

0 

53 

1 

31 

2 

8B6 

4163 

2264 

973 

10.63% 

JAOO 

S/SO003 

0 

52 

1 

30 

2 

852 

4339 

2510 

937 

10.S7% 

JACO 

8/12O002 

0 

56 

1 

30 

2 

879 

4264 

1409 

968 

105420 

JACO 

9/11O001 

0 

65 

1 

32 

2 

980 

4672 

4772 

1080 

128402 

ACTI 

8/24/2000 

0 

70 

4 

57 

6 

963 

2850 

5509 

1100 

65012 

OIL QUALITY 

Dtelectric Break (kV/) 

Water hi FluM (ppm) 

Add Number (mg KOH/g) 

Inteifaciai Tens.(dynes/cm) 

ASTH Cotor 

Visual Inspectton 

Specific Gravity 

47.3 

5J2 

0.003 

0 

0 

Pass 

0.97 

45.4 

7.8 

0.005 

0 

Pass 

0.965 

46.8 

8.3 

0.006 

0 

Pass 

0.863 

38.7 

16.1 

0.003 

0 

Pass 

0.972 

50.4 

13.4 

0.006 

43.7 

0 

Pass 

0.9618 

44.2 

10.9 

0.008 

43.7 

0 

Pass 

0.9615 

33 

12 

0.01 

L0.5 

0.977 

OPERATiNG CONDITIONS 

AmbientTemp. 

Winding Temp. 

UquM Temp. 

Pressure 

Uquid Level 

350 

6SF 

400 

ok 

TSF 

40C 

ok 

SOF 

420 

high 

BOF 

450 

high 

70F SOF 

420 

npg 

high 

400 

npg 

high 

GAS DIAGNOSTICS 

RogereRatio 

Cellulose Ratio (C02/C0) 

lEEBANSl (057.104-1991) 

0 4 4 4 

3.57 

04-04 

4.23 

0-0-04 0 4 4 4 

4.69 5.09 

COMMENTS 



TC55 

^TTft. SUBSTATION TECHNICAL RESOURCES, INC. 

x jK/ 
3701 SE Naef Rd-

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade Generai Shipyard 

/Vddress: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingte 

Substatton/Stte: 

Transfonner No.: 

Sub 6 

836002311 

Manufadurer RTE 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiyiene 

Mettiane 

Ethane 

Caibon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

TotalGas 

OIL QUAUTY 

Dtelectric Break (kV) 

Water in FluM (ppm) 

AcM Number (mgKOH/g) 

Interfadal Tens.(dynes/dn) 

ASTM Cotor 

Visual Inspectton 

SpecHlc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

VIHndIng Temp. 

Uquid Temp. 

Pressure 

Uquid Level 

12470/460 

JACO 

11/17/2006 

0 

4 

2 

9 

6 

338 

1443 

164 

359 

4.17% 

41.9 

14.5 

0.011 

35.3 

3 

Pass 

0.873 

45F 

350 

0 

OK 

JAOO 

10/180005 

0 

8 

3 

9 

6 

331 

1700 

21 

357 

3.22% 

42 

1 9 i 

0.021 

34.6 

3 

Pass 

0.8745 

65F 

450 

0 

OK 

Date: 

Report by: 

STR Job No: 

Class: 

MVA 

Gallons: 

PCB's 

%lmp. 

JACO 

6/160004 

0 

7 

2 

10 

6 

314 

1972 

97 

339 

4.30% 

48.3 

27.9 

0.022 

34.8 

3 

Pass 

0.873 

75F 

350 

OK 

11/170006 

KH 

1258 

NP 

1 

392 

Rtemp 

5.6 

JAOO 

8/5O003 

0 

7 

3 

11 

6 

383 

2269 

78 

410 

4.98% 

43.7 

29.1 

0.02 

37.7 

3 

Pass 

0.8715 

70F 

460 

OK 

JACO 

8/12O002 

0 

9 

3 

12 

6 

394 

2522 

64 

424 

5.02% 

34.9 

16.1 

0.02 

40.S 

3 

Pass 

0.873 

SOF 

500 

OK 

JACO 

9/11/2001 

0 

7 

3 

12 

6 

421 

2676 

71 

449 

54662 

41 

21.3 

0.018 

37.2 

3 

Pass 

0.873 

70F 

520 

NG 

AOTi 

8/25/1999 

0 

4 

1 

2 

1 

1657 

299 

8657 

307 

78081 

47 

9 

0.011 

34 

L3.5 

Pass 

0.879 

GAS DIAGNOSTICS 

Rogere Ratio 

Cellutose Ratto (C02/C0) 

lEEBANSl (057.104-1091) 

COMMENTS 

4.27 5.14 6.28 

no pressure - add N2 



TC56 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

MitwauMe, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substatton/Site: Sub 6 

Transfonner I te.: 836002464 

Manufacturer RTE 

Vottage: 

LabUsed 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiytene 

Mettiane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combusfibles 

Total Gas 

OIL QUALITY 

Dieiecbic Break (kV) 

Water in FluM (ppm) 

A d d Number (mg KOH/g) 

Interfactel Tens.(dynes/cm) 

ASTH Cotor 

Visuai inspection 

Specifto Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

UquM Temp. 

Pressure 

UquM U v e l 

12470/480 

JACO 

11/17/2006 

0 

4 

4 

12 

4 

356 

1361 

207 

380 

4.45% 

46.4 

12.8 

0.016 

35.8 

L3.0 

Pass 

0.87 

45F 

220 

npg 

ok 

JACO 

10/180005 

0 

5 

3 

10 

3 

289 

1298 

13 

310 

2.75% 

38.9 

27.9 

0.018 

36.4 

L3.0 

Pass 

0.874 

65F 

300 

npg 

ok 

Date: 

Report by: 

STR Job No: 

Ctass: 

MVA 

Galtons: 

PCB's 

% l m p . 

JACO 

6/16O004 

0 

5 

3 

12 

4 

326 

1655 

189 

350 

4.71% 

44.8 

29.1 

0.017 

36.5 

L3.0 

Pass 

0.8718 

75F 

300 

npg 

ok 

11/170008 

KH 

1258 

NP 

1.5 

540 

Rtemp 

5.6 

JAOO 

8/5O003 

0 

5 

4 

12 

4 

315 

1604 

70 

340 

4.23% 

41.5 

22.1 

0.017 

36.8 

L3.6 

Pass 

0.8725 

70F 

360 

nps 

ok 

JAOO 

S/12O002 

0 

13 

4 

14 

4 

353 

1849 

126 

388 

46392 

34.9 

16.3 

0.011 

39.1 

3 

Pass 

0.872 

SOF 

400 

npg 

ok 

JACO 

9/11/2001 

0 

5 

4 

15 

4 

377 

1703 

60 

405 

51137 

45.2 

21.3 

0.02 

36.5 

3 

Pass 

0.S72 

70F 

370 

npg 

ok 

AOTl 

SO4O000 

0 

8 

13 

34 

16 

620 

1809 

4814 

691 

49768 

33 

18 

0.017 

35 

L3.5 

Pass 

0.882 

SOF 

40c 

npg 

ok 

GAS DIAGNOSTICS 

Rogere Ratio 

CeHulose Ratto (CO2/C0) 

lEEBANSt (057.104-1991) 

3.82 4.49 5.08 

COMMENTS 



TC58 

1 S T ^ SUBSTATION TECHNICAL 

^t/ 3701 S E N a e f R d . 

Mi lvyaukie, O r e g o n 

(503)654-7231 

RESOURCES, 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Addrass: 5555 N C h a n n e l B l v d . P D X 

Phone: 503-247-1667 

Contact Ken Swingle 

1 Substation/Stte: 

TransfonnerNo.: 

B e r t h 307 

H42S0S4M68 

Manutacbirer GE 

Voltags: 

LabUsed 

DISSOLVED GASES PPM 

Acetylene 

Ettiyiene 

Mettiane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combusfa-btes 

TotalGas 

OIL QUALITY 

Otelectrie Break (itV) 

Waterin RuM (ppm) 

/Vcid Number (mg KOH/g) 

interfadal Tens.(dynes/cm) 

iVSTM Color 

Visual Inspection 

Specific Gravity 

12470/480 

J A C O 

11/17/2006 

0 

5 

5 

20 

5 

584 

1943 

535 

619 

5 . 2 4 % 

48.8 

5.1 

0.014 

34.4 

L1 .5 

Pass 

O.SB 

JACO 

1001/2005 

0 

7 

6 

21 

6 

587 

2223 

13 

627 

3.62% 

46.8 

4.5 

0.01 

40.1 

L1.5 

Pass 

0.883 

Oate: 

Report by: 

STRJobfi to: 

Class: 

MVA; 

Gallons: 

PCB's 

% l m p . 

JACO 

6/19/2004 

0 

7 

6 

26 

6 

663 

2791 

139 

708 

5.91% 

45.5 

6 

0.014 

40.4 

L1.5 

Pass 

0.8785 

11/170006 

KH 

1258 

NP 

0.3 

122 

No Data 

1.71 

JACO 

8/SO003 

0 

9 

7 

23 

5 

636 

3050 

85 

680 

S.69% 

53.4 

6.8 

O.OOS 

3S.S 

L1 .5 

P a s s 

0.879 

J A C O 

8/12O002 

0 

10 

7 

26 

5 

745 

3539 

SI 

793 

67149 

52.2 

6.3 

0.011 

38 .5 

1 

Pass 

0.8804 

J A C O 

9/11O001 

0 

11 

7 

28 

5 

812 

4614 

106 

863 

71820 

44.7 

3.4 

0.014 

37.2 

L1.5 

P a s s 

O.SS 

INC. 1 

A C T I 

SJ24/2000 

0 1 
26 

27 

84 

27 1 
1307 1 

4962 1 

5119 

1466 

73149 

43 j 

11 1 
0.011 1 

31 1 
L1.5 1 
Pass 1 

0.885 

OPERATING CONDtTIONS 

AmbtentTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Ijevel 

GAS OIAGNOSTICS 

Rogere l^afio 

Cellulose Ratto (C02/C0) 

lEEB/VNSI (057.104-1991) 

SOF 

250 

low 

24-14 

3.33 

65F 

20C 

low 

24-14 

3.79 

7SF 

200 

low 

2-0-14 

4.21 

71F 

380 

ok 

1-0-14 

4.80 

SOF 

460 

ok 

70F 

COMMENTS 

SOF 

360 

npg 

ok 

400 

npg 

ok 

check oil level 



TC59 

S T " ^ SUBSTATION TECHNICAL RESOURCES, INC. 

S j t / 
3701 SENaefRd. 

Mlliwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 11/170006 

Address: 5555 N Channel Bh/d. PDX Report by: KH 

Phone:503-247-1667 STR Job No: 125S 

Contact Ken Swingle Class: NP 

Substatton/Stte: Berth 306 MVA 0.3 

TransfonnerNo.: H425082M68 Gattons: 122 

Manu^ctursT GE F'CB's No Data 

Vottage: 13200/480 %lmp. 1.71 

Lab Used JAOO 

DISSOLVED GASES PPM 11/17/2006 

Acetytene 

Hydrogen 

Ettiyiane 

Mettiane 

Ettiane 

Cartion MonoxMe 

Cartion Dtoxide 

Oxygen 

Total Combustibles 

TotalGas 

0 

4 

2 

1 

0 

10 

682 

20430 

17 

10.67% 

JACO 

10/21/2005 

0 

3 

1 

1 

0 

18 

409 

4770 

23 

3.94% 

JACO 

/16O004 

0 

4 

0 

1 

0 

25 

530 

13687 

30 

6.35% 

JACO 

S/5O003 

0 

2 

3 

1 

0 

35 

990 

16303 

41 

0.0634 

JACO 

8/12O002 

0 

0 

2 

1 

0 

30 

684 

15456 

33 

65542 

JACO 

9/11O001 

0 

1 

2 

1 

0 

33 

884 

22095 

37 

74661 

ACTI 

8/24/2000 

0 

0 

4 

3 

0 

133 

1018 

18404 

140 

73320 

OIL QUALITY 

Dielecbic Break (kV) 43.2 49.4 44.9 54.2 49.9 43.7 34 

Water bi Fluid (ppm) 15.9 11.4 6.8 29 35.8 25 26 

Add Number (mgKOH/g) 0.016 0.01 0.014 0.011 0.008 0.014 0.012 

Interfadal Tens.(dynes/dn) 34.2 40.4 41 37.8 37.9 38.2 24 

ASTMCokir L1.5 L1.5 L1.5 L1.5 L1.5 L1.5 LI.O 

Visuai Inspectton Pass Pass Pass Pass Pass l^ss Pass 

Spedflc Gravtty 0.875 0.S75 0.8726 0.873 0.8735 0.874 0.878 

OPERATING CONDITIONS 

AmbientTemp. 40F 

Winding Temp. 

Liquid Temp. 300 

Pressure npg 

UquM Level ok 

65F 

250 

ok 

75F 

200 

ok 

72F 

42C 

ok 

SOF 

SIC 

high 

70F SOF 

40C 

npg 

high 

450 

npg 

high 

GAS DIAGNOSTICS 

Rogere Ratto 

Cellulose Ratio (C02/C0) 

lEEBANSl (CS7.104-1991) 

04-24 

68.2 

04-24 

22.72 

04-2-2 

21.2 

04-24 

28.29 

COMMENTS 



TC60 

j f f T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

\ ] k / 
3701 SENaefRd. 

Milwaukie, Oregon 

(603)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade Generai Shipyard 

Address: 

Phone: 

SSSS N Channel BWd. PDX 

503-247-1667 

Contact Ken Swingle 

Sirtistatton/SHis: 

TransfonnerNo.: 

Sub7A 

PW0715 

Manufacbjrer NP 

Vottage: 

U b U s e d 

DISSOLVED G A S E S P P M 

Hydrogen 

Ettiytene 

Mettiane 

Ettiane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Total Combusfibles 

Total Gas 

OIL QUALITY 

Dieiecbic Break (kV) 

Water In Fluid (ppm) 

/Vdd Number (mg KOH/g) 

Interfecial Tens.(dynes/cm) 

ASTMColor 

Vteuai InspecUon 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uqu id Temp. 

Pressure 

UquM Level 

G A S DIAGNOSTICS 

RogereRatto 

CeHutose Ratio ( C 0 2 K : 0 ) 

IFFE/ANSI (057.104-1991) 

12470/460 

JAOO 

11/90006 

0 

6 

7 

14 

7 

796 

2905 

3810 

830 

7.57% 

39.8 

13.4 

0.033 

39.6 

L2.5 

Pass 

0.87 

55F 

300 

ok 

3.65 

JACO 

10/11/2005 

0 

7 

7 

12 

6 

685 

2313 

13 

717 

3.2% 

39.1 

11.4 

0.023 

375 

L3.0 

Pass 

0.8745 

, 
65F 

40C 

ok 

3.38 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% l m p . 

JACO 

6/16/2004 

0 

7 

S 

15 

6 

739 

2783 

59 

775 

5.00% 

40.8 

16.3 

0.022 

37.8 

L3.a 

Pass 

0.873 

75F 

350 

npg 

ok 

3.77 

11/90006 

KH 

1258 

NP 

2 

415 

Rtemp 

5.4 

JACO 

8/5/2003 

0 

9 

7 

14 

6 

767 

3076 

85 

803 

50933 

43.5 

17.4 

0.023 

37.1 

L3.0 

Pass 

0.873 

79F 

45C 

npg 

ok 

JACO 

8/12/2002 

0 

7 

8 

15 

6 

777 

3401 

55 

813 

51306 

39.5 

12.8 

0.02 

37.7 

LS.O 

Pass 

0.873 

SOF 

550 

npg 

ok 

JACO 

9/11O001 

0 

6 

7 

15 

5 

856 

5619 

81 

889 

59219 

39.2 

14.4 

0.014 

37.6 

LS.O 

Pass 

0.8725 

70F 

440 

npg 

ACT! 

8/24/2000 

0 

14 

3Z 

43 

27 

1346 

7301 

4656 

1462 

64487 

32 

24 

0.033 

38 

L3.0 

Pass 

0.881 

SOF 

45c 

npg 

high 

COMMENTS 



TC62 

1 S l ^ SUBSTATION TECHNICAL RESOURCES, 

W 3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

O I L A N A L Y S I S T E S T R F S U L T S 

1 Customer Cascade General Shipyard 

1 Address: 

1 Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

1 Contact Ken Swingle 

1 SubstattonSKe: 

1 Transfbimer No.: 

Crane #14 

L243297 

1 Manufocturer NP 

1 Vcritage: 

1 LabUsed 

1 DISSOLVED GASES PPM 

1 /Vcetylene 

1 Hydrogen 

1 Ettiytene 

1 Metfiano 

1 Ettiane 

1 Carbon Monoxide 

1 Cartion Dtoxide 

1 Oxygen 

1 Total Combustibles 

1 TotalGas 

1 OIL QUALITY 

1 DieiecMc Break (kV) 

1 Water In Fluid (ppm) 

1 A d d Number (mg KOH/g) 

1 In ts rbda l Tens.(dynes/Cm) 

1 ASTM Cotor 

1 Visual Inspectton 

1 Specific Gravtty 

OPERATING CONDITIONS 

AmblenfTemp. 

1 Whiding Temp. 

UquldTemp. 

Pressure 

UquM Level 

GAS DIAGNOSTICS 

Rogere i tof io 

Cellulose Ratto (C02n:0) 

lEEBANSl (057.104-1991) 

COMMENTS 

2400/480 

JACO 

11/8/2008 

0 

146 

1. 

48 

6 

919 

3157 

1116 

1120 

10.20% 

44.1 

5.7 

0.003 

0 

Pass 

0.968 

55F% 

SOC 

4 . 5 

Ok 

0 4 4 4 

3.44 

JACO 

10/12/2005 

0 

152 

1 

47 

6 

902 

3S92 

349 

1108 

7.05% 

44.9 

7.8 

0.005 

0 

Pass 

0.S6S 

6SF 

300 

-1 

ok 

0 4 4 4 

3.98 

negative pressure - add N2 

Date: 

Report by: 

STR Job No: 

Class: 

MV/V: 

Gallons: 

PCB's 

% Imp. 

JACO 

6/19O004 

0 

170 

0 

56 

5 

1019 

4434 

969 

1250 

11.09% 

42.4 

7.3 

0.006 

0 

Pass 

0.9625 

TSF 

SOC 

4 . 5 

ok 

0-04-2 

4.35 

11/8/2006 

KH 

1258 

NP 

0.75 

142 

Silicone 

5.7 

JACO 

8/5O003 

0 

163 

1 

52 

5 

946 

4550 

1617 

1169 

10.75% 

47.6 

9.4 

0.0O3 

0 

Pass 

0.9696 

78F 

390 

4 .3 

ok 

0-0-04 

4.S 

JACO 

8/12/2002 

0 

168 

1 

51 

5 

941 

4392 

1018 

1166 

107320 

47.3 

21.6 

O.OOS 

0 

P a s s 

0.9638 

80F 

390 

4 .3 

ok 

J A C O 

9/11/2001 

0 

174 

1 

56 

6 

1054 

4861 

1881 

1291 

118776 

46.7 

11 

0.008 

0 

Pass 

0.963 

70F 

400 

4 .5 

ok 

INC.] 

ACTI 

8040000 

0 

208 

4 

122 

20 

1224 

3758 1 

4803 

1578 

79103 

33 1 

11 1 

0.006 1 

L0.5 1 

Pass 1 

0.967 1 

SOF 1 

350 1 

0 1 
d( 1 



TC63 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

SH'y 3701 SENaefRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL AN/VLYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 11/6/2006 

Address: 5555 N Channel Blvd. PDX Report by: KH 

Phone:503-247-1667 STR Job No: 1258 

Contact: Ken Swingte Class: NP 

Substatton/Site: Crane #17 MVA 0.5 

TransfonnerNo.: L243299B Galtons: 125 

Manufacturer; NP PCB's Silicone 

Vottage: 2400/480 % imp. 

LabUsed 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ettiyiene 

Methane 

Ethane 

Caibon Monoxide 

Cartion DtoxMe 

Oxygen 

Total Combusttbles 

TotalGas 

JACO 

11/60006 

0 

100 

0 

63 

7 

902 

3507 

697 

1072 

9.66% 

JACO 

10/110005 

0 

193 

0 

78 

9 

1328 

6085 

516 

1608 

11.11% 

JACO 

6/16/2004 

0 

152 

0 

81 

7 

1168 

6030 

1001 

1408 

13.00% 

JACO 

8/5O003 

0 

119 

0 

71 

7 

991 

5630 

976 

1186 

11.07% 

JAOO 

8/12O002 

0 

126 

0 

72 

7 

1009 

5743 

701 

1214 

111859 

JAOO 

9/11/2001 

0 

170 

0 

78 

7 

1200 

7642 

1228 

14S5 

140295 

AOTl 

8/24O000 

0 

203 

3 

166 

31 

1473 

7095 

6358 

1876 

94624 

j OIL QUALfTY 

1 Dtelectric Break (kV) 

1 Water in FluM (ppm) 

1 Acid Number (mg KOH/g) 

1 Interfadal Tens.(dyii8S/cm) 

1 ASTH Cotor 

1 Visual inspectton 

1 ' Specific Gravtty 

1 OPERATING CONDITIONS 

1 >\mbientTemp. 

1 Winding Temp. 

1 UquM Temp. 

1 Pressure 

1 Liquid Level 

GAS DIAGNOSTICS 

1 Rogere Ratto 

Cellutose Ratio (CO2/C0) 

lEEBANSl (057.104-1991) 

COMMENTS 

43.1 

9.4 

0.003 

0 

•Fall 

0.97 

60F% 

350 

1 

ok 

0 4 4 - 2 

3.S9 

41.9 

10.9 

0.005 

0 

Pass 

0.962 

65F 

SOC 

0.5 

ok 

0-0-0-2 

4.SB 

38.1 

11.5 

0.008 

0 

Pass 

0.962 

75F 

350 

0.2 

ok 

0 4 4 - 2 

6.02 

39.6 

17.2 

0.008 

0 

Pass 

0.969 

70F 

380 

0,9 

Ok 

0 4 4 - 2 

5.68 

49.6 

19.6 

0.00S 

0 

Pass 

0.9625 

SOF 

41C 

1.2 

Ok 

43.S 

13 

0.008 

0 

Pass 

0.9615 

70F 

400 

1 

ok 

36 

27 

0.008 

L0.5 

Pass 

0.969 

SOF 

350 1 
1 1 

Ok 



^ y k ' y 

TC64 

^ T \ ^ SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 11/8oao6 

Address: 5555 N Channel Blvd. PDX Report by: KH 

Phone:503-247-1667 STR Job No; 1258 

Contact Ken Swingle Class: NP 

Substation/Site: Crane #16 MVA: 0.5 

TransfonnerNo.: L243Z95C Gallons: 125 

Manufacturer GE PCB's Silicone 

VoKage: 2400/480 % Imp. 

LabUsed 

DISSOLVED GASES P P M 

/Vcetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ethane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

TotalGas 

OIL QUAUTY 

Dietectiic Break (hV) 

Water In FiuM (ppm) 

A d d Number (mg K O H ^ ] 

hitsrfodai Tens.(dynss/dn) 

ASTMColor 

Visual bispectton 

Specifte Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

JACO 

11/80006 

0 

130 

1 

47 

5 

1034 

3611 

1254 

1217 

10.46% 

47.6 

4.2 

0.005 

0 

P^s 

0.968S 

6SF 

30C 

4.3 

ok 

JAOO 

10/11O00S 

0 

97 

1 

33 

4 

742 

3023 

248 

877 

5.31% 

45 

13 

0.005 

0 

Pass 

0.965 

S5F 

40C 

0 

ok 

JACO 

6/19/2004 

0 

137 

1 

56 

6 

1165 

5484 

2600 

1365 

12.20% 

40.6 

8.3 

0.008 

0 

Pass 

0.983 

7SF 

SSC 

0 

ok 

JACO 

eeooos 

0 

124 

1 

44 

4 

923 

4756 

2257 

1096 

9.80% 

40.8 

9.9 

0.006 

0 

Pass 

0.97 

72F 

39C 

4.1 

ok 

JACO 

8/12O002 

0 

181 

2 

56 

6 

1231 

5961 

802 

1476 

125501 

49.1 

14.4 

0.006 

0 

Pass 

0.3625 

BOF 

410 

0.3 

ok 

JACO 

9rt1O001 

1 

172 

1 

52 

5 

1288 

7054 

1381 

1524 

130421 

4S 

11 

0.006 

0 

Pass 

0.9675 

70F 

300 

0 

Ok 

ACTI 

8/24O000 

9 

231 

7 

131 

21 

1557 

6117 

6293 

1956 

92128 

33 

25 

0.01 

LO.S 

Pass 

0.968 

BOF 

400 

0 

ok 

GAS DIAGNOSTICS 

Rogeis Ratio 0 4 - 0 4 

Cellulose Ratto (CO2/0O) 3.49 

lEEBANSl (C67.104-1991) 

0-0-04 

4.07 

COMMENTS 

Negative pressure - needs N2 



TC65 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

yjL'/ 
3701 SENaefRd. 

Mitwaulde,^ Oregon 

(503)664-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

/Vddress: 

Phone: 

SSSS N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substatton/Site: 

Transfonner No.: 

Crane #15 

L243299A 

Hamif lMAirer GE 

Voltage: 

LabUsed 

DISSOLVED GASES P P M 

Ace^Iene 

Hydrogen 

Ettiyiene 

Methane 

Ettiane 

Cartion Monoxide 

Caibon Dtoxide 

Oxygen 

Total Combusttbles 

TotalGas 

OIL Q U A U T Y 

Dtelectric Break (kV) 

Water In FluM (ppm) 

A d d Number (mg KOH/g) 

Interfadal Tens.(dynes/cm) 

ASTM Cotor 

Vteuai Inspedton 

Spedf ic Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

UquldTemp. 

Pressure 

Uquid Level 

2400/480 

JACO 

11/8/2006 

0 

171 

0 

40 

7 

1051 

3447 

1731 

1269 

10.08% 

47.4 

4.7 

0.003 

0 

Pass 

0.9685 

53F% 

300 

0 

ok 

JACO 

10/12/20OS 

0 

184 

1 

42 

8 

1117 

4229 

320 

1352 

7.29% 

44.3 

8.9 

0.005 

0 

Pass 

0.965 

65F 

250 

-1 

ok 

Oats: 

l iepor tby : 

STR Job I to : 

Class: 

MVA 

Galtons: 

PCB's 

% lmp . 

JACO 

6/19/2004 

0 

207 

0 

47 

7 

1205 

5083 

1022 

1466 

11.02% 

43.1 

7.8 

0.006 

0 

Pass 

0.9625 

75F 

SSC 

-1 

ok 

11/8/2006 

KH 

1258 

NP 

0.5 

125 

Silicone 

5.18 

JACO 

8/5O003 

0 

200 

1 

43 

6 

1110 

5104 

1269 

1360 

10.48% 

43.8 

10.4 

0.003 

0 

Pass 

0.9695 

73F 

390 

4.S 

ok 

JACO 

8/12O002 

0 

210 

1 

45 

7 

1177 

5351 

751 

1440 

109825 

51 

15.5 

0.008 

0 

Pass 

0.9635 

SOF 

400 

4 .5 

ok 

JACO 

9/11O001 

0 

213 

1 

48 

7 

1279 

7016 

2297 

1548 

124508 

47.9 

12 

0.008 

0 

Pass 

0.9745 

70F 

40C 

0 

Ok 

ACTi 

804/2000 

0 

265 

4 

113 

27 

1473 

5545 

4649 

1882 

79505 

37 

13 

0.007 

L0.5 

Pass 

0.968 

SOF 

350 

0 

ok 

GAS DIAGNOSTICS 

Rogere Ratto 

Cellulose Ratto (002/00) 

lEEBANSl (057.104-1991) 

04-0-2 

3.28 

0-0-04 

3.79 

044-2 

4.21 

0-044 

46 

COMMENTS 



TC66 

S T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

NJIC/' 
3701 SENaefRd. 

Mihwaukie, Oregon 

(503) 654-7231 

Ott, ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Addrass: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingte 

Substation/Stte: Crane #12 

Transformer N o j L24329S 

Manufacturer GE 

VoKage: 

U b U s e d 

DISSOLVED GASES P P M 

Acetylene 

Hydfogsn 

Ettiytene 

Mettiane 

Ettiane 

Carbon Ntonoxide 

Cartion Dioxide 

Oxygen 

Total Combusttbles 

Total Gas 

OIL QU/U.1TY 

Dieledric Break (kV) 

Water in Fhild (ppm) 

/Vdd Number (mg KOH/g) 

Interfociai Tens.(dynes/cm) 

ASTMColor 

Visual Inspedion 

Speciflc Gravtty 

2400/480 

JACO 

11/170006 

0 

156 

0 

60 

6 

996 

3063 

1496 

1218 

10.11% 

40.8 

4.7 

0.005 

0 

Pass 

0.965 

JACO 

10/120005 

0 

172 

1 

60 

7 

1025 

3721 

1025 

1265 

7 J 6 % 

47.3 

7.3 

0.003 

0 

Pass 

0.965 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Galtons: 

PCB's 

% l m p . 

JACO 

6/19O004 

0 

173 

1 

66 

6 

1056 

4219 

t S f l 

1302 

10.57% 

42 

7.3 

0.003 

0 

Pass 

0.9615 

11/170006 

KH 

1258 

NP 

0.75 

125 

Snicone 

5.64 

JACO 

8/50003 

0 

179 

1 

63 

6 

1034 

4455 

lore 

1283 

10.71% 

46.4 

9.4 

0.003 

0 

Pass 

0.9711 

JACO 

8/12O002 

0 

185 

1 

61 

6 

1019 

4351 

1554 

1272 

107397 

43.9 

18.6 

0.006 

0 

Pass 

0.9625 

JACO 

9/11/2001 

0 

197 

1 

68 

6 

1157 

4895 

2323 

1429 

118691 

47.3 

9,4 

0.006 

0 

Pass 

0.9615 

ACTI 

804/2000 

0 

243 

4 

138 

22 

1309 

3751 

6243 

1716 

78350 

33 

12 

O.OOS 

U0.5 

Pass 

0.971 

OPERATING CONDITIONS 

/VmbientTemp. 40F% 85F 

Winding Temp. 

UquM Temp. 200 300 

Pressure 0 -1 

UquM Levei ok ok 

300 

-1 

ok 

70F 

360 

4 . 1 

Ok 

SOF 

370 

4.2 

ok 

70F 

340 

0 

Ok 

SOF 

35C 

0 

Ok 

GAS DIAGNOSTICS 

Rogere Ratto 0 4 4 - 2 

Cellulose Ratio (C02KX>) 3.08 

lEEBANSl (C57.104-1891) 

0 4 4 4 

3.63 

0 4 4 4 

3.99 

0 4 4 4 

3.99 

COMMENTS 

no pressure - add N2 



TC67 

. S T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

<yry 3701 SE Naef Rd. 

Mihwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Cusfomer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

S03-247-1667 

Contact Ken Swingle 

Substatton/Stts: BuiMlng 73 

Transformer No.: PCT83390101 

Manufachirer Wes t 

VoHage: 

U b U s e d 

DISSOLVED GASES PPM 

Hydrogen 

Ettiytene 

Methane 

Ettiane 

Cartion Monoxide 

Cartion Dtoxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

A d d Number (mg KOH/g) 

Interfadal Tens.(dynes/cm) 

ASTM Cotor 

\/IsuaI Inspection 

Spedf lc Gravtty 

OPERATING CONDIUONS 

AmbtentTemp. 

Winding Temp. 

Uqu id Temp. 

Pressure 

UquM Level 

12470/480 

JACO 

11/80006 

0 . 

10 

0 

16 

3 

687 

2869 

131 

716 

6.58% 

38.6 

3.4 

0.035 

30.4 

L1.5 

•Fall 

0.87 

50F% 

SOC 

3 

tow 

JACO 

10/18000S 

0 

16 

0 

17 

3 

805 

4136 

288 

841 

6.09% 

45 

12.5 

0.031 

36.7 

L1.5 

Pass 

0.869 

65C 

300 

4 

low 

Data: 

Report by: 

STR Job No: 

Class: 

MVA-

Galtons: 

PCB's 

% i m p . 

JACO 

6/160004 

0 

21 

0 

18 

2 

815 

4524 

210 

856 

8.41% 

44.1 

1.7 

0.04 

33.5 

1 

Pass 

0.8605 

750 

250 

4 

low 

11/80006 

KH 

1258 

NP 

0.5 

141 

Cert-Non 

5.86 

JACO 

8/50003 

0 

13 

0 

16 

1 

617 

3788 

379 

647 

5.97% 

49 

4 

0.028 

40.4 

1 

Pass 

0.867 

70F 

390 

4 

Ok 

JACO 

8/12/2002 

0 

15 

1 

16 

0 

714 

4455 

882 

747 

76069 

42.1 

8.5 

0.028 

41.6 

1 

Pass 

0.868 

SOF 

350 

4 

ok 

JACO 

9/11O001 

0 

17 

0 

16 

1 

824 

6681 

2328 

858 

953S1 

42.2 

3.4 

0.039 

32.1 

L1.0 

Pass 

0.8665 

70F 

250 

4 

Ok 

AOTl 

SO4O000 

0 

37 

2 

51 

6 

1347 

6940 

3837 

1443 

71804 

43 

6 

0.033 

27 

L1.0 

Pass 

0.876 

SOF 

SSC 

0 

Ok 

GAS DIAGNOSTICS 

Rogers Ratio 144-2 

Csttutose Ratio (C02/C0) 4.18 

lEEBANSi (C57.104-1991) 

144-2 

5.14 

144-2 

5.55 

144-2 

6.14 

COMMENTS 

checli oil level 



TC68 

\y^y 

. S T ^ SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. POX 

603-247-1667 

Contact Ken Svringte 

Substatton/Site: 

Transformer No.: 

BuiMing 73 

PATB0910101 

Manufadurer West 

Voltage: 

U b U s e d 

DISSOLVED GASES PPM 

/toetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Cartxin Monoidde 

Carbon Dtoxide 

Oxygen 

Total Combustibles 

TotalGas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Ru id (ppm) 

A d d Number (mgKOH/g) 

Interfadal Tens.(dynes/cm) 

ASTMColor 

Visual Inspection 

Specific Gravity 

OPERATiNG CONDITIONS 

/ ^b len t Jemp . 

Winding Temp. 

LiquM Temp. 

Pressure 

UquM Level 

12470/480 

JACO 

11/80006 

0 

11 

0 

17 

2 

822 

3239 

595 

852 

8.89% 

48.3 

1.7 

0.027 

32.4 

L1.5 

Pass 

0.87 

55F 

300 

3 

low 

JACO 

10/180005 

0 

16 

0 

IS 

2 

800 

3666 

199 

833 

6.29% 

46.9 

3.4 

0.031 

36.6 

L1.5 

Pass 

0.6695 

65F 

300 

4 

low 

Oate: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCBs 

%lmp. 

JACO 

6090004 

0 

13 

0 

17 

1 

732 

3833 

923 

763 

S.38% 

39.9 

6 

0.037 

37 

L1.5 

Pass 

0.8665 

7SF 

310 

4 

tow 

11/SO006 

KH 

1258 

NP 

0.5 

141 

Cert-Non 

5.77 

JACO 

8/5O003 

0 

8 

0 

13 

0 

509 

3027 

956 

531 

5.51% 

45.5 

6.3 

0.023 

35.1 

1 

Pass 

0.8675 

70F 

390 

4 

ok 

JACO 

8/12/2002 

0 

17 

1 

14 

0 

640 

3746 

1604 

672 

76411 

42.4 

6.3 

0.023 

33.2 

1 

Pass 

0.868 

SOF 

40C 

5 

ok 

JAOO 

9/11/2001 

0 

16 

0 

16 

1 

759 

4828 

3059 

792 

93274 

43.6 

4.5 

0.031 

35.7 

1 

Pass 

0.8675 

70F 

35C 

4 

Ok 

ACTI 

BO4O000 

0 

42 

2 

56 

8 

1391 

6001 

3564 

1499 

76157 

35 

8 

0.027 

28 

L1.5 

Pass 

0.873 

SOF 

400 

0 

ok 

GAS DIAGNOSTiCS 

Rogere Ratio 144-2 

Cellutose Ratio (CO2/C0) 3.94 

lEEE/ANSi (C57.104-1991) 

044-2 

4.58 

144-2 

5.24 

144-2 

5.95 

COMMENTS 

check oil level 



TC70 

^±y 
S T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Cust i imer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

SubstattOn/Stte: 

Transformer No.: 

Sub8A 

PQK4714 

Mamrfacturer NP 

Vottage: 

U b U s e d 

DISSOLVED GASES P P M 

Acetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL Q U A U T Y 

Dtelecbic Break (kV) 

Water In Fluid (ppm) 

/Vdd Number (mg KOH/g) 

tnterfadai Tens-(dynes/cm) 

ASTMColor 

Visual InspecUon 

Speciflc Gravtty 

OPERATiNG CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/460 

JACO 

11/8/2C06 

0 

2 

4 

9 

4 

440 

1722 

1572 

459 

3.91% 

47.1 

11 

0.033 

41.1 

L2.S 

Pass 

0.865 

50F% 

380 

0 

Ok 

JACO 

10/11/2005 

0 

51 

5 

9 

7 

415 

2136 

62 

438 

3% 

43.9 

19.8 

0.016 

44J! 

L2.S 

Pass 

0.874 

65F 

420 

0 

ok 

Date: 

Report by: 

STR Job No: 

Class: 

MVA 

Galtons: 

PCB's 

% l m p . 

JACO 

«16/2004 

0 

4 

5 

12 

8 

336 

2340 

113 

365 

S.30% 

43.7 

20.3 

0.014 

44 

L2.5 

Pass 

0.875 

75F 

350 

ok 

11/8/2006 

KH 

1258 

NP 

2 

451 

Rtemp 

5.4 

JACO 

8/12/2002 

0 

5 

6 

13 

6 

597 

2995 

67 

627 

52463 

42.5 

23.3 

0.014 

44.5 

L2.5 

Pass 

0.8745 

71F 

480 

ok 

JACO 

8/12O002 

0 

6 

6 

13 

5 

611 

3178 

106 

641 

52986 

39 

27.3 

0.014 

45.1 

L2.S 

Pass 

0.875 

BOF 

SOO 

Ok 

JACO 

9/I1O001 

0 

5 

6 

14 

6 

635 

4654 

62 

666 

S9232 

39.5 

20.1 

0.022 

45 

L2.5 

Pass 

0.8745 

70F 

45C 

ok 

ACT! 

8040000 

0 

5 

19 

30 

18 

885 

4642 

4325 

957 

57139 

34 

5 

0.02 

38 

L2.5 

Pass 

0.8S3 

SOF 

450 

ok 

GAS DIAGNOSTICS 

Rogere Itatto 

Cellulose Ratto (C02/C0) 3.91 

lEEBANSl (067.104-1991) 

5.15 6.96 

COMMENTS 

no pressure - add N2 



TC74 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SENaefRd. 

Mihwaukie, Oregon 

(903)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Bhrd. POX 

503-247-1667 

Contact Ken Swingle 

Substatton/Site: 

Transformer No.: 

Sub 5 

P014476 

Manufacturer GE 

Vottage: 

LabUsed 

DISSOLVED GASES PPM 

/Vcetytene 

Hydrogen 

Methane 

Ettiane 

Cartion Monoxide 

Cartion DtoxMe 

Oxygen 

Total Combustibles 

TotalGas 

OIL QUALITY 

Dieledric Break (kV) 

Water In FluM (ppm) 

A d d Number (mgKOH/g) 

Interfadal Tens.(dynes/cm) 

ASTH Cotor 

Visual Inspectton 

Speciflc Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

UquM Level 

12470/460 

JACO 

11/90006 

0 

27 

0 

18 

2 

676 

3265 

11026 

723 

10.72% 

37.7 

4.7 

0.005 

0 

Pass 

0.9665 

180 

low 

JACO 

10/120005 

0 

58 

0 

23 

2 

981 

4274 

4210 

1064 

9.82% 

40.8 

6.8 

0.003 

0 

Pass 

0.9625 

6SF 

280 

ok 

Date: 

STR Job No: 

Class: 

MV/K: 

Gallons: 

PCBTs 

% Imp. 

JACO 

6/16O004 

0 

60 

0 

23 

2 

984 

4490 

8032 

1069 

11.78% 

48.5 

7.8 

0.003 

0 

Pass 

0.963 

76F 

330 

ok 

11/90006 

KH 

1258 

NP 

1 

240 

Silicone 

5.5 

JAOO 

8/5O003 

0 

7 

0 

11 

1 

267 

335S 

23275 

286 

11.39% 

39.6 

25 

0.003 

0 

Pass 

0.9712 

71F 

300 

ok 

JAOO 

8/12O002 

0 

61 

0 

21 

2 

861 

3986 

5442 

945 

102305 

42 

14.4 

0.006 

0 

Pass 

0.9635 

SOF 

400 

ok 

JACO 

OrtlOOOl 

0 

60 

0 

22 

2 

603 

393S 

107S2 

987 

122087 

46.1 

5.7 

0.006 

0 

Pass 

0.9622 

70F 

380 

npg 

ok 

ACT! 

804/2000 

0 

91 

1 

45 

6 

1027 

2846 

9121 

1170 

74431 

30 

12 

0.002 

L0.5 

Pass 

0.971 

SOF 

400 

npg 

ok 

GAS DIAGNOSTiCS 

Rogere Ratio 044-2 

Cellulose Ratio (002/00) 4.83 

lEEBANSl (C57.104.1991) 

044-2 

4.82 

044-2 

4.56 

14-0-2 

1Z57 

COMMENTS 

check oil tevel 

http://C57.104.1991


TC75 

. S T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

\ ^ / 
3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Oats: 11/90006 

Address: 5555 N Channel Blvd. PDX Report by: KH 

Phone: 503-247-1667 STR Job No: 1258 

Contact Ken Swingle Class: NP 

Substation/Stte: Sub 5 MV/V: 1.5 

Transformer N o j PO14490 Galtons: 315 

Manufacturer GE PCB's Silicone 

Vottage: 12470/460 % Imp. S.S4 

LabUsed 

DISSOLVED GASES P P M 

/teetytene 

Hydrogen 

Ettiytene 

Mettiane 

Ethane 

Carbon Monoxide 

CartKm Dioxide 

Oxygen 

Total Comliusttbles 

TotalGas 

OIL Q U A U T Y 

Dielecbic Break (kV) 

Water in RuM (ppm) 

A d d Number (mgKOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Vteuai Inspectton 

Speciflc Gravtty 

JACO 

11/90006 

0 

7 

0 

52 

4 

250 

1757 

14B30 

313 

10.03% 

45.4 

4.2 

0.008 

0 

Pass 

0.964 

JACO 

10/18/2006 

0 

14 

1 

67 

5 

340 

2042 

5669 

427 

8.03% 

44.8 

6.8 

0.003 

0 

Pass 

0.965 

JACO 

6/16/2004 

0 

19 

0 

81 

4 

367 

2048 

15938 

471 

11.89% 

37.9 

6.8 

0.003 

0 

Pass 

0.963 

JACO 

8/5O003 

0 

17 

1 

83 

4 

360 

2060 

1419 

465 

11.12% 

39.5 

12 

0.003 

0 

Pass 

0.9672 

JACO 

8/12O002 

0 

23 

1 

81 

4 

367 

1691 

10942 

476 

110157 

50.9 

9.8 

0.006 

0 

Pass 

0.9612 

JACO 

9/11/2001 

0 

31 

0 

100 

4 

452 

1894 

14571 

587 

124866 

47.1 

6.3 

0.006 

0 

Pass 

0.9632 

ACTI 

8040000 

0 

53 

2 

183 

16 

659 

1306 

9079 

913 

74179 

37 

19 

0.002 

L0.5 

Pass 

0.969 

OPERATING CONDtTIONS 

AmbientTemp. 

Winding Temp. 

Uquld Temp. 

Pressure 

Uquid Level 

40F% 

180 

npg 

low 

65F 

300 

low 

7SF 

290 

npg 

ok 

71F 

310 

npg 

ok 

SOF 

390 

np8 

ok 

39C 

npg 

low 

SOF 

350 

npg 

low 

GAS DIAGNOSTICS 

Rogere Ratto 2-0-0-2 

Cellulose Ratto (C02/C0) 7.03 

lEEBANSl (CS7.104-1991) 

2 4 4 4 

6.01 

244-2 

6.01 

2-0-04 

5.72 

COMMENTS 

check oil level 



TC76 

<Ky 

. sT^ SUBSTATION TECHNICAL RESOURCES, INC. 
3701SEt^e fRd . 

Miiwaukte, Oregon 

, (503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel B k d . PDX 

503-247-1667 

Contact Ken Swingle 

Transfbrmer No.: PCT25214101 

Manufttoturen West 

VoKage: 

LabUsed 

DISSOLVED GASES PPM 

A c e ^ e n e 

Hydrogen 

Ettiytene 

Mettiane 

Ettiane 

Carbon MonoxMe 

CartKin Dioxide 

Oxygen 

Total Combustibles 

TotalGas 

OIL QUALITY 

ISelecbte Break (kV) 

Water In Fittid (ppm) 

AcM Number (mg KOK/g) 

Interfadal Tens.(dynes/cm) 

/VSTU Color 

Visuai Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

U q u M U v d 

12470/460 

JACO 

11/6/2006 

0 

27 

0 

73 

4 

1637 

4709 

946 

1741 

11.13% 

39.3 

5.7 

0.005 

0 

Pass 

0.967 

65F 

450 

3 

ok 

JACO 

10/18/2005 

0 

51 

0 

86 

5 

2328 

7609 

510 

2470 

11.78 

36.6 

12.S 

0.005 

0 

Pass 

0.9655 

65F 

500 

4 

ok 

Date: 

Report by: 

STR Job No: 

Class: 

MVA: 

Gallons: 

PCB's 

% l m p . 

JACO 

6/16O004 

0 

6 

0 

42 

4 

496 

6951 

25599 

548 

13.68% 

36.3 

27.1 

0.006 

0 

Pass 

0.962 

75F 

530 

4 

ok 

11/60006 

KH 

1258 

NP 

1 

200 

Silicone 

5.94 

JACO 

8/5/2003 

0 

30 

0 

79 

4 

1665 

6794 

1245 

1768 

11.33% 

43.9 

S-3 

0.003 

0 

Pass 

0.969 

SOF 

SOC 

4 

ok 

JACO 

8/12O002 

0 

32 

0 

78 

4 

1648 

7421 

2864 

1762 

125S71 

37.1 

12.4 

0.006 

0 

Pass 

0.9S3 

SOF 

SOC 

4 

Ok 

JACO 

9/110001 

0 

46 

0 

82 

3 

2037 

11S38 

3384 

2168 

158357 

45.5 

7.8 

0.008 

0 

Clear 

0.962 

A C n 

805M999 

0 

21 

0 

53 

0 

1612 

9722 

10872 

1686 

125843 

36 

14 

0.003 

L0.5 

Pass 

0.974 

SOC 

4.25 

GAS DIAGNOSTICS 

Rogere Ratto 

Cellulose Ratto (C02/C0) 

lEEBANSl (C57.104-1991) 

1-0-0-2 

2.88 

144-2 

3.27 

244-2 

14.02 

1-0-0-2 

4.11 

COMMENTS 



TC77 

B T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

S3C/ 3701 SENaefRd. 

Miiwaukte, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 11/60006 

Address: SSSS N Channd Blvd. PDX Report by: KH 

Phone:503-247-1667 STR Job No: 1258 

Contad: Ken Swingle Class: NP 

Substation/Site: Sub 3 MVA- 1.5 

TransfonnerNo.: R2775S8 Galtons: 321 

Manutacturer NP PCB's Silicone 

Vottage: 12470/480 % Imp. 

U b U s e d 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethytene 

Mettiane 

Etiiane 

Carbon MonoxMe 

Cartion DioxMe 

Oxygen 

Total Combustibles 

Total Gas 

OIL Q U A U T Y 

Dtelecbic Break (kV) 

Water In RuM (ppm) 

AcM Number (mg KOH/g] 

Interfactel Tens.(dynes/cm] 

ASTM Cotor 

Visual Inspedton 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

JACO 

11/60008 

0 

42 

0 

27 

3 

730 

4721 

7699 

802 

11.80% 

41.8 

22.4 

0.005 

0 

•Fall 

0.968 

64F 

SSC 

1 

ok 

JACO 

10/18/2005 

0 

SO 

0 

27 

3 

742 

6157 

2640 

822 

9.2% 

40.6 

30.2 

0.003 

0 

Pass 

0.9655 

650 

400 

1 

ok 

JACO 

6/16O004 

0 

40 

0 

27 

3 

613 

6108 

8673 

883 

11.42% 

39.3 

30,2 

0.003 

0 

Pass 

0.9625 

75F 

400 

1.2 

ok 

JACO 

8/5O003 

0 

35 

0 

27 

3 

583 

6355 

8771 

648 

11.30% 

39.7 

35.4 

0.003 

0 

Pass 

0.9695 

7SF 

430 

1.8 

high 

JAOO 

8^20002 

0 

33 

1 

26 

3 

563 

6341 

8119 

626 

11.5% 

47.7 

42.6 

0.006 

0 

Pass 

0.8638 

SOF 

450 

2 

high 

JAOO 

9/11/2001 

0 

46 

0 

29 

2 

661 

9382 

13861 

758 

15.2% 

46.1 

36.5 

0.006 

0 

Pass 

0.9625 

70F 

440 

3 

high 

ACTI 

8/25O000 

19 

100 

13 

83 

13 

1046 

8934 

13060 

1274 

10.2% 

36 

38 

0.005 

LO.S 

Pass 

0.969 

SOF 

40C 

1.5 

high 

GAS DIAGNOSTICS 

Rogere RaUo 

CeHulose Ratio (C02/CO) 

lEEBANSl (CBT.104-1991) 

044-2 

6.47 

04-0-2 

8.30 

044-2 

9.96 

044-2 

10.9 

COMMENTS 



TC78 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

S)E/ 
3701 SENaefRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULIS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Bhrd. PDX 

503-247-1667 

Contact Ken Swingte 

SubstaUon/Site: 

Transfonner No.: 

Sub3 

R277657 

Manufacturer NP 

Vottage: 

LabUsed 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethytene 

Mettiane 

Ettiane 

. Carbon Monoxide 

Cartion DioxMe 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

inelecMc Break (kV) 

Water in Fluid (ppm) 

A d d Number (mg KOH/g) 

Interfadal Tens.(dyne5/cm) 

ASTMColor 

Visual Inspection 

Specific Gravtty 

OPERATING CONDITIONS 

/vmbtentTemp. 

Winding Temp. 

Uquld Temp. 

Pressure 

Uquld Level 

12470/480 

JACO 

11/60006 

0 

37 

0 

10 

1 

385 

4141 

16101 

433 

12.09% 

45.8 

26.1 

0.005 

0 

Pass 

0.97 

64F 

350 

4 .75 

Ok 

JACO 

10/180005 

0 

30 

0 

9 

2 

333 

4635 

6105 

374 

7.9% 

45.7 

36.5 

0.003 

0 

Pass 

0.965 

65F 

350 

0.5 

ok 

Date: 

Report by: 

STR Job Ho: 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

6/16/2004 

0 

26 

0 

7 

1 

240 

4423 

22150 

274 

12.3rA 

50.2 

37 

0.003 

0 

Pass 

0.962 

75F 

SBC 

4 . 5 

Ok 

11/6/2006 

KH 

1258 

NP 

1 

268 

Silicone 

6 

JACO 

B/S/2Q03 

0 

19 

0 

5 

1 

184 

3503 

21138 

209 

11.34% 

39.7 

42.7 

0.003 

0 

Pass 

0.969 

75F 

420 

0 

high 

JACO 

S/12O002 

0 

13 

0 

4 

1 

131 

2626 

20870 

149 

11.7% 

50.9 

48.5 

0.006 

0 

Pass 

0.9628 

SOF 

42C 

0 

high 

JACO 

9/11/2001 

0 

10 

0 

3 

0 

78 

1671 

32373 

91 

14% 

43.6 

42.8 

O.OOS 

0 

Pass 

0.963 

70F 

410 

0 

high 

ACTI 

S040000 

0 

0 

0 

0 

0 

22 

580 

24101 

24 

9.2% 

29 

49 

0.005 

LO.S 

Pass 

0.967 

BOF 

400 

0 

high 

GAS DIAGNOSTICS 

Rogere Ratto 044-2 

Cellulose Ratio (C02KXI) 10.76 

lEEBANSl (057.104-1991) 

044-2 

13.92 

044-2 

18.43 

0 4 4 2 

19.04 

COMMENTS 

negative pressure - add N2 



TC79 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

S J E / 
3701 SENaefRd. 

Milwaukie, Oiegon 

(503) 854-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substatton/Sits: 

Transformer No.: 

S u b l 

91039frA1 

Manufacturer Square 0 

voltage: 

U b U s e d 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Mettiane 

Ettiane 

Cartion Monoxide 

Cartion Dioxide 

Oxygen 

Total Combusttbles 

TotalGas 

OIL QUALITY 

Dtelecbic Break (kV) 

Water In Ruid (ppm) 

A d d Number (mgKOH/g) 

Interfactel Tens.(dynes/cm) 

ASTMColor 

visual Inspectton 

Speciflc Gravtty 

OPERAT iNG CONDITIONS 

/VmbtentTemp. 

Winding Temp. 

Uquld Temp. 

Pressure 

UquM Level 

12470/480 

JACO 

11/9Q006 

0 

1 

12 

13 

2 

314 

1557 

52 

342 

4.92% 

46.3 

4.1 

0.033 

40.2 

L3.5 

Pass 

0.872 

53F 

300 

1.5 

ok 

JACO 

10/18/2005 

0 

4 

14 

14 

3 

321 

1949 

33 

356 

4.06% 

39.9 

4.7 

0.026 

41.8 

L3.5 

Pass 

0.879 

. 65F 

400 

2 

ok 

Data: 

Report by: 

STR Job No: 

Class: 

MVA 

GaUons: 

PCB's 

% l m p . 

JACO 

6/160004 

0 

4 

14 

14 

2 

290 

2025 

53 

324 

5.40% 

40.5 

13.4 

0.025 

42.4 

L3.5 

Pass 

0.879 

75F 

400 

2.5 

Ok 

11/90006 

KH 

1258 

NP 

1.5 

345 

Rtemp 

JAOO 

6.3 

8/50003 

0 

4 

IS 

14 

3 

287 

2159 

68 

323 

54216 

40.6 

4.7 

0.023 

42.3 

L3.5 

Pass 

0.8781 

71F 

390 

2 

ok 

JACO 

S/12/2002 

0 

5 

IS 

16 

3 

323 

2610 

131 

365 

62288 

41.1 

9.9 

0.02 

43.4 

L3.5 

Pass 

0.879 

80F 

410 

2.9 

ok 

JACO 

9/11O001 

0 

4 

19 

17 

3 

342 

2584 

63 

SSS 

67529 

40.8 

5.2 

0.D42 

43.1 

L3.5 

Pass 

0.8784 

70F 

40c 

2.S 

ok 

ACTI 

8/24O000 

0 

7 

81 

46 

13 

665 

3022 

1677 

812 

42953 

41 

8 

0.029 

36 

L3.5 

Pass 

0.838 

BOF 

40c 

0 

ok 

GAS DIAGNOSTICS 

Rogere Ratio 

CeUuiose Ratio (C02/C0) 

lEEBANSl (CS7.104-1991) 

6.07 6.98 

COMMENTS 



TC80 

^ T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

NM/' 
3701 SENaefRd. 

Milwaukie, Oregon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Bhrd. PDX 

503-247-1667 

Contact Ken Swingte 

Substation/Site: 

TransfonnerNo.: 

S u b l 

910398.B1 

Manufacturer Square D 

Vottage: 

LabUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Mettiane 

Ettiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Totat CombusObles 

Total Gas 

OIL QUALITY 

Dietertric Break (kV) 

Water in FluM (ppm) 

AcM Number (mg KOK/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

12470/430 

JACO 

11/9/2006 

0 

0. 

2 

12 

3 

333 

1669 

37 

350 

4.30% 

44.3 

5.8 

0.03S 

42.3 

L3.5 

Pass 

0.872 

JACO 

10/180005 

0 

4 

2 

15 

4 

411 

2552 

19 

436 

4.04% 

42.1 

3.5 

0.023 

44.3 

3 

Pass 

0.87 

Date: 

Report by: 

STR Job No: 

Class: 

MVA 

Gallons: 

PCB's 

% i m p . 

JAOO 

6/16O004 

0 

2 

2 

15 

4 

337 

2379 

57 

360 

4.60% 

39.4 

10.5 

0.022 

48.4 

3 

Pass 

0.877 

11/90006 

KH 

1258 

NP 

2 

390 

rtemp 

6.05 

JACO 

8/5/2003 

0 

3 

2 

12 

3 

323 

2419 

68 

343 

45628 

40.3 

5.8 

0.023 

42 

3 

Pass 

0.877 

JACO 

8/12/2002 

0 

6 

2 

14 

3 

375 

3021 

73 

400 

52232 

AAA 

19.8 

0.023 

44.3 

3 

Pass 

0.877 

JACO 

9/11/2001 

0 

4 

2 

15 

3 

412 

4192 

74 

438 

58144 

43 

5.2 

0.02 

44.2 

3 

Pass 

0.S765 

Acn 

8/24/2000 

0 

5 

9 

36 

13 

654 

4147 

1711 

717 

39997 

39 

5 

0.028 

35 

L3.S 

Pass 

0.885 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp, 

i'ressure 

LIquM Level 

G A S DIAGNOSTICS 

Rogere Ratto 

Cellulose Ratto (002/CO) 

lEEB/VNSi (057.104-1991) 

SOF 

300 

0 

Ok 

5.01 

650 

400 

0 

ok 

6.21 

75F 

400 

0 

ok 

7.06 

71F 

SBC 

4.8 

Ok 

SOF 

41C 

4.2 

ok 

COMMENTS 

no pressure-add N2 

70F 

380 

0 

Ok 

SOF 

40c 

0 

ok 



TC81 

SUBSTATION TECHNICAL RESOURCES, INC. 
3701 SE Naef R d 

Milwaukie, Oiegon 

(503) 654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact 

Substation/Site: 

Transfonner No.: 

5555 N Channel Blvd. PDX 

603-247-1667 

Ken Swingte 

S u b l 

910396-01 

Manufacturer Square D 

Vottage: 

LabUsed 

DISSOLVED GASES P P M 

Acetytene 

Hydrogen 

Ethytene 

Methane 

Ettiane 

Cartion Monoxide 

Caibon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

O I L Q U A U T Y 

Dtelecbic Break (kV) 

Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspectton 

Spedf lc Gravtty 

OPERATING CONDIT iONS 

AmblenrTemp. 

Winding Temp. 

Uquld Temp. 

Pressure 

Liquid Level 

12470/480 

JAOO 

11/90006 

0 

17 

1 

10 

2 

275 

1620 

50 

305 

4.25% 

48.1 

4.1 

0.03 

41.4 

L3.S 

Pass 

0.871 

5SF 

300 

0 

ok 

JACO 

IOM SOOOS 

0 

16 

2 

10 

2 

278 

2007 

14 

308 

322% 

40.1 

4.7 

0.023 

41.6 

3 

Pass 

0.878 

65F 

40O 

0 

Ok 

Date 

Report by 

STR Job No 

Class 

MVA 

Gallons 

PCB's 

% l m p 

JACO 

6/16O004 

0 

19 

1 

11 

2 

285 

2263 

36 

316 

4.S0% 

41 

14 

0.022 

42.3 

3 

Pass 

0.878 

7SF 

40 

0 

Ok 

11/9/2008 

KH 

1258 

NP 

2 

390 

Rtemp 

5.75 

JACO 

8/5O003 

0 

21 

1 

9 

2 

278 

2379 

68 

311 

45310 

46.1 

7 

0.023 

42 

3 

Pass 

0.B776 

a iF 

39 

4 .5 

ok 

JACO 

8/12/2002 

0 

27 

2 

10 

2 

3005 

2853 

209 

346 

50073 

42.7 

12.S 

0.025 

42.2 

3 

Pass 

0.879 

SOF 

430 

0 

ok 

JACO 

9/11/2001 

0 

26 

1 

12 

3 

310 

3629 

57 

352 

52887 

42.8 

8.6 

0.02S 

42.3 

3 

Pass 

0.8785 

70F 

40c 

0 

ok 

AOTl 

8040000 

0 

44 

6 

24 

9 

550 

3540 

1640 

633 

36014 

34 

2 

0.027 

36 

L3.5 

Pass 

0.884 

SOF 

40c 

-1 

ok 

GAS DIAGNOSTICS 

Rogere RaUo 

Cellulose Ratio (C02/C0) 5.89 

lEEBANSl (057.104-1991) 

7.22 7.94 

COMMENTS 

no pressure - add N2 



TC82 

. S T ^ SUBSTATION TECHNICAL RESOURCES, INC. 

-st/ 3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

SSSS N Channel Bhrd. PDX 

503-247-1667 

Contact Ken Swingle 

Substation/Site: 

TrensformerNo.: 

Sub 7 

M590624TLPA 

Manutecturer GE 

Voltage: 

LabUsed 

DISSOLVED GASES PPM 

/Vcetytene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibtes 

TotelGas 

OIL QUALITY 

Dtelectric Break (kV) 

Water to FluM (ppm) 

AcM Number (mg KOH/g) 

interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspectton 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

U q u M Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

11/90006 

0 

32 

4 

12 

3 

563 

2091 

2689 

614 

S.71% 

44.3 

3.4 

0.O22 

36.1 

L0.5 

Pass 

0.891 

ISO 

0 

Ok 

JACO 

10/120005 

0 

29 

5 

13 

4 

611 

2430 

10 

672 

3.98% 

46.1 

5.1 

0.013 

42.7 

0.5 

Pass 

0.884 

65F 

300 

0 

ok 

Date: 

Report by: 

STR Job No: 

Class: 

MVA 

Galtons: 

PCB's 

% lmp . 

JACO 

6/16O0D4 

0 

36 

4 

12 

3 

478 

2136 

81 

533 

4.38% 

47.3 

11.7 

0.017 

44.2 

0.5 

Pass 

0.891 

75F 

250 

-2 

ok 

11/90006 

KH 

125S 

NP 

0.75 

230 

No Date 

5.75 

JACO 

S/5C0O3 

1 

34 

5 

12 

3 

517 

2574 

62 

572 

4.82% 

51.3 

12.5 

0.011 

36.9 

L0.5 

Pass 

0.8918 

TSF 

250 

-3 

Ok 

JACO 

B/12O002 

0 

40 

5 

14 

3 

604 

3089 

1080 

688 

58424 

4S.4 

11.4 

0.011 

37.1 

L0.5 

Pass 

0.8924 

SOF 

SSC 

0 

ok 

JACO 

9/11/2001 

0 

41 

5 

15 

3 

656 

4176 

166 

720 

62867 

45.6 

8.5 

0.014 

37.1 

L0.5 

Pass 

0.8925 

70F 

260 

-1.5 

ok 

ACTI 

804/2000 

0 

73 

1S 

37 

13 

917 

3797 

3874 

loss 

46226 

46 

7 

0.02 

31 

LO.S 

Pass 

0.902 

80F 

250 

0 

ok 

GAS DIAGNOSTICS 

Rogere RaUo 0-0-14 

Cellulose Ratto (C02/C0) 3.71 

lEEBANSi (CS7.104-1991) 

04-14 

3.98 

04-14 

4.47 

04-14 

4.98 

COMMENTS 

no pressure- add N2 



TC83 

^ T Y C SUBSTATION TECHNICAL RESOURCES, INC. 

\3ky 
3701 SENaefRd. 

Milwaukie, Oregon 

(503)654-7231 

OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingte 

SubstaUoR/Site: 

Tiansformer No.: 

Sub 8 

W590623TLPA 

Manufadurer GE 

VoHaga: 

UbL teed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ettiane 

Carbon Monoidde 

Cartion OioxMe 

Oxygen 

Total Combusttbles 

Total Gas 

O iL QUALITY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

A d d Number (mg KOH/g) 

Interfadal Tens.(dynes/cm) 

ASTM Color 

Visual inspection 

Spedf lc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Wmding Temp. 

Liquid Temp. 

Pressure 

UquM Level 

1247W-M0 

JACO 

11/100006 

0 

27 

3 

13 

3 

539 

1982 

693 

585 

5.93% 

47.2 

4 

0.014 

342 

LO.S 

Pass 

0.891 

S5F 

180 

0 

ok 

JACO 

10/11/2005 

0 

35 

3 

12 

3 

516 

1976 

11 

569 

5.91% 

43.5 

4 

0.013 

42.1 

0.5 

Pass 

0.8945 

65F 

240 

0 

Date: 

Report by: 

STR Job No: 

Class: 

MVA 

Galtons: 

PCB's 

% imp . 

JACO 

6/16/2004 

0 

42 

3 

16 

4 

614 

2616 

73 

679 

5.91% 

53.2 

7 

0.011 

4 i 1 

0.5 

Pass 

0.89 

75F 

350 

4 .5 

11/100006 

KH 

1258 

NP 

0.75 

230 

No Data 

5.75 

JACO 

8/SO003 

0 

36 

3 

11 

2 

477 

2246 

65 

529 

4.67% 

60.9 

6.3 

0.011 

41.1 

0.5 

Pass 

0.8915 

69F 

30O 

0 

NOLG 

JACO 

8/12O002 

0 

38 

3 

13 

3 

538 

2529 

79 

595 

53457 

46.9 

8 

0.014 

43 

0.5 

Pass 

0.8919 

SOF 

350 

0 

NOLG 

JACO 

9/11 OOOl 

0 

36 

3 

15 

3 

609 

3217 

114 

668 

609S9 

41.5 

13 

0.017 

38.7 

L0.5 

Pass 

0.8925 

70F 

27C 

0 

NA 

ACTI 

8040000 

0 

62 

8 

34 

11 

836 

2748 

3386 

951 

44515 

36 

S 

0.02 

30 

L0.5 

Pass 

0.898 

BOF 

250 

Ok 

GAS DIAGNOSTICS 

Rogers RaUo 0-0-14 

Cellutose Ratto (C02/C0) 3.66 

lEEBANSl (C57.104-1991) 

04-14 

3.83 

0 4 4 4 

4.24 

0-0-14 

4.71 

COMMENTS 

no pressure - add N2 



TCI 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

P I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Sut>station/Site: 

Transformer No.: 

6556 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Dry Dock 3 

16121-1 

Manufocturer: Sierra 

Voltage: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (i^m) 

Acid Number (mg KOH/g) 

Interacted Tens.(dyne8/cm} 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATiNG CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

6/16/2004 

0 

4 

2 

2 

0 

166 

1849 

3871 

204 

4.23% 

47 

4.5 

0.006 

44.1 

L1.0 

Pass 

0.876 

75F 

30C 

-1.5 

low 

JACO 

8/5/2003 

0 

5 

3 

2 

0 

241 

2608 

7647 

261 

5.69% 

51.3 

9.7 

0.003 

38.8 

LI.O 

Pass 

0.877 

79F 

36C 

-1 

ok 

Date: 

Report by 

Class: 

MV/V: 

Gallons: 

8/21/2003 

KH 

1 

415 

PCB'S cerLnon 

%lmp. 

JACO 

8/12/2002 

0 

5 

3 

2 

0 

236 

2634 

8019 

246 

60171 

49.4 

11.4 

0.003 

36.7 

1 

Pass 

0.877 

SOF 

43C 

-0.2 

ok 

JACO 

9/11/2001 

0 

6 

3 

2 

1 

271 

3000 

14222 

263 

80888 

43.6 

10.3 

0.006 

42.3 

1 

Pass 

0.0876 

70F 

36C 

0 

ok 

ACTI 

8/24/2000 

0 

8 

9 

6 

2 

463 

2522 

10690 

487 

60062 

41 

4 

0.008 

36 

L1.5 

Pass 

0.882 

SOF 

SOc 

-1 

ok 

ACTI 

8/25/1999 

0 

2 

1 

1 

0 

167 

1597 

18258 

170 

84526 

51 

5 

0.002 

38 

LI.O 

Pass 

0.887 

35 

-0.6 

GAS DIAGNOSTICS 
Rogers Rab'o 0-0-2-0 

Cellulose Ratio (C02/C0) 9.43 
lEEBANSl (C57.104-1991) 

COMMENTS Needs pressure. Has broken valve. 
Low oil. 



TC2 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 6/29/2004 
Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substation/Sits: 

Transformer No.: 

Dry Dock 3 

16745-1 

Manufacturer Sierra 

Voltage: 

LabUsed 

DISSOLVED GASES PPM 

Ace^rtene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfecial Tens.(dynes/cm) 

ASTM Color 

Visual lnspe<:tion 

Specific Gravity 

IPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cettuhise Ratio (C02/C0) 

12470/480 

JACO 

6/19/2004 

0 

12 

16 

5 

1 

520 

2850 

1019 

544 

5.25% 

49 

6.3 

0.008 

46.2 

L1.5 

pass 

0.876 

75F 

40C 

-1 

ok 

0-0-2-0 

5.48 

JACO 

8/5/2003 

0 

2 

13 

3 

1 

149 

2951 

11059 

168 

5.74% 

50.8 

16.2 

0.008 

39 

1 

pass 

0.876 

79F 

520 

-0.5 

ok 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

8 

16 

5 

1 

499 

3524 

3753 

529 

60238 

46.8 

15.3 

0.008 

39.2 

1 

pass 

0.8774 

SOF 

52c 

-0.5 

Ok 

KH 

1.5 

327 

cert.non 

JACO 

9/11/2001 

0 

11 

59 

5 

1 

606 

5669 

3488 

682 

68142 

44.5 

15.3 

0.008 

37.6 

1 

pass 

0.08755 

70F 

S4C 

-1 

ok 

ACTI 

8/24/2000 

0 

14 

44 

12 

2 

817 

4774 

6444 

889 

57266 

48 

<6 
0.011 

35 

L1.5 

pass 

0.883 

SOF 

45c 

-1.5 

ok 

ACTI 

8/25/1999 

0 

4 

10 

1 

0 

435 

3862 

8625 

450 

71595 

39 

4 

0.005 

33 

LI.O 

pass 

0.882 

50c 

-1 

lEEE/ANSl (C57.104-1991) 

COMMENTS Need nitrogen. Has broken valve. 



TCS 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customen 

Address: 

Phone: 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substatton/Site: 

Transformer No.: 

Dry Dock 3 

16121-3 

Manufeicturer Sierra 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Bhane 

Carbon Monoxide 

Carbon Dtoxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mgKOH/g) 

Interfadal Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

6/19/2004 

1 

0 

11 

2 

1 

33 

866 

11042 

48 

7.17% 

45.2 

14.2 

0.008 

49.4 

L0.5 

Pass 

0.885 

75F 

280 

1.5 

ok 

JACO 

8/5/2003 

1 

2 

9 

2 

1 

16 

471 

10706 

31 

5.8% 

48.2 

27.3 

0.003 

39.8 

L1.0 

Pass 

0.885 

79F 

40C 

2.5 

ok 

Date: 

Report by 

Ctass: 

MVA: 

Gations: 

PCB's 

% Imp. 

JACO 

11/14«002 

0 

2 

0 

0 

1 

2 

346 

1989 

5 

46791 

42.5 

6 

0.003 

49.2 

0 

Pass 

0.8938 

60F 

40C 

1 

ok 

6/29/2004 

KH 

1 

415 

certnon 

JACO 

8/12/2002 

35 

86 

758 

284 

93 

274 

2815 

7615 

1530 

66940 

30 

39.8 

0.006 

41.7 

1 

Pass 

0.876 

SOF 

40C 

O.S 

Ok 

JACO 

9/11/2001 

16 

53 

472 

177 

53 

282 

2846 

11160 

1053 

72760 

40 

22-2 

0.0008 

39.1 

1 

Pass 

0.8754 

70F 

350 

0 

ok 

ACTI 

8/24/2000 

23 

60 

463 

161 

103 

489 

2660 

10060 

1319 

60122 

32 

22 

0.005 

36 

L1.5 

Pass 

0.884 

80F 

30c 

-1 

ok 

ACTI 

8/25/1999 

0 

10 

80 

34 

6 

220 

1525 

16273 

350 

83135 

48 

16 

0.003 

35 

LI.O 

Pass 

0.877 

35c 

0 

GAS DIAGNOSTICS 
Rogers Ratto 2-0-2-0 

Celtulose Ratio (C02/C0) 26.24 
lEEE/ANSt (057.104-1991) 

COMMENTS Valve leaks-



TC26 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. POX 

503-247-1667 

Contac t Ken Swingle 

Substatton/Stte: 

Transformer No.: 

32-1 

79F83S 

Manufacturer E lect Tech 

Voltage: 

l a b Used 

D ISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethytene 

Methane 

Ethane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL Q U A U T Y 

Dielectalc Break (kV) 

Water tn Fluid (ppm) 

Ac id Number (mg KOH/g) 

Interfecial Tens.(dynes/cm) 

ASTM Cotor 

Visuai Inspection 

Specific Gravity 

OPERATING CONDIT IONS 

/VmbtentTemp. 

Winding Temp. 

Uqu ld Temp. 

Pressure 

Liqukl Levei 

11400/480 

JACO 

6/16/2004 

2 

21 

35 

5 

5 

140 

1937 

1778 

208 

4.53% 

41.2 

73.8 

0.044 

34.1 

5.5 

Pass 

0.8778 

75F 

* 
420 

0 

HIGH 

JACO 

8/5a003 

3 

7 • 

48 

11 

6 

83 

1127 

5282 

158 

44005 

29.7 

27.9 

0.042 

34 

5.5 

Pass 

0.8778 

74F 

420 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

% l m p . 

JACO 

8/12/2002 

1 

6 

31 

7 

4 

93 

967 

4756 

142 

46558 

37.8 

26.2 

0.04 

34.4 

5.5 

Pass 

0.878 

SOF 

540 

0 

HIGH 

6/30/2004 

KH 

2.5 

488 

rtemp 

6.4 

JACO 

9/11/2001 

1 

4 

34 

11 

5 

84 

1044 

79 

139 

44186 

37.8 

26.5 

0.042 

34 

5.5 

Pass 

0.8775 

70F 

60C 

0 

HIGH 

ACTI 

S/24/2000 

2 

3 

72 

8 

17 

180 

1348 

11213 

282 

54217 

39 

19 

0.047 

27 

GS.O 

Pass 

0.894 

SOF 

SOc 

1.5 

ok 

ACTI 

8/25/1999 

0 

3 

42 

1 

3 

76 

1132 

14614 

125 

64396 

44 

19 

0.038 

28 

L5.0 

Pass 

0.888 

45c 

2 

GAS DIAGNOSTICS 
Rogers Ratio 0-1-2-0 

Cellutose Ratio (C02/C0) 13.84 
lEEE/ANSl (C57.104-1991) 

COMMENTS 
High moisture, possible leak, should be filtered. 
Needs pressure. 



TC27 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer: 

Address: 

Phone: 

Cascade General Shipyard 

SSSS N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substata'on/Site: 

Transfonner No.: 
Sub 4-5 

79F6705 
IVIanufacturer. Elect Tech 

Voltage: 

LabUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 
Ethylene 

Methane 
Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Total Gas 

OIL QUALITY 

Dtotectric Break (kV) 
Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

12470/480 

JACO 

6/16/2004 

29 

71 

16 

31 

23 

54 

987 

224 

224 

4.00% 

43.1 

61.6 

0.028 

39.2 
6 

Pass 

0.882 

7SF 

22C 

0 

ok 

JACO 

5/27/2003 

29 

32 

14 

9 

2 

30 

963 

1926 

116 

4.86% 

38.4 

19 

0.037 

39 

5.5 

Pass 

0.8815 

60F 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

8/12/2002 

0 
5 

1 
6 

6 

77 

1354 

116 

95 

39000 

38 

20.9 

0.023 

37.8 

6 

Pass 

0.883 

SOF 

40C 

0 

ok 

7/1/2004 

KH 

0.33 

176 

rtemp 

5.1 

JACO 

9/11/2001 

0 

4 

2 

9 

11 

66 

1217 

62 
92 

33439 

38.7 

21.3 

0.025 
37 

6 

Pass 

0.883 

70F 

38C 

0 

ok 

ACTI 

8/24/2000 
0 

12 

9 

17 

19 

243 

2594 

4640 

300 

50838 

39 

12 

0.029 
29 

G8.0 

Pass 

0.899 

SOF 

35c 

0 

ok 

ACTI 

8/26/1999 

0 

4 

1 

5 

4 
117 

2384 

2316 

131 

57961 

46 

27 

0.029 

28 

L5.0 

Pass 

0.899 

35c 

0.5 

ok 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

Unit has suspect history - was not sampled In 2003. 

Mositure is high - consider filtering. 



TC29 

ENGINEERED SUBSTATION SERVICES INC. 
r = i 1131 SE 2nd Ave. 

*-—^^^^^1 Canby, Oregon 97013 

(503) 266-7173 

^ M D I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5655 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substation/Site: 

Transfonner No.: 

Manufacturer 

Voltage: 

LabUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

IMethane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibtes 

Totat Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspectton 

Specific Gravity 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

Uquld Temp. 

Pressure 

Liquid Level 

Sub 4-2 

7916702 

Etect Tech 

12470/480 

JACO 

6/16/2004 

6 

11 

IS 

1 

0 

88 

1062 

73 

121 

4.10% 

41.5 

40.1 

0.022 

32.6 

5.5 

Pass 

0.8825 

75F 

SOC 

0 

low 

JACO 

8/5/2003 

0 

9 

1 

5 

5 

74 

967 

68 

94 

41103 

42.7 

18 

0.025 

32.1 

5.5 

Pass 

0.883 

79F 

380 

2 

ok 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

15 

1 

5 

6 

41 

638 

97 

68 

41682 

44,8 

19.8 

0.025 

32.7 

5.5 

Pass 

0.884 

SOF 

290 

1 

Ok 

7/1/2004 

KH 

0.33 

176 

rtemp 

5.1 

JACO 

9/11/2001 

0 

2 

1 

7 

9 

42 

577 

77 

61 

32969 

44.9 

17.8 

0.025 

32.6 

5.5 

Pass 

0.8835 

70F 

ISO 

0 

Ok 

ACTI 

8/24/2000 

0 

0 

2 

2 

3 

92 

1005 

10084 

96 

52215 

32 

14 

0.02 

26 

L5.0 

Pass 

0.892 

SOF 

35c 

0 

ok 

ACTI 

8/25/1999 

0 

1 

0 

0 

0 

38 

922 

4099 

39 

47305 

50 

21 

0.02 

39 

L5.0 

Pass 

0.896 

35c 

0.5 

ok 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Rafio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS Increase in moisture - needs pressure - possible leaks. 

Evidence of Acetylene Is a concern - investigate - consider resampling. 



TC30 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Bhrd. PDX 

503-247-1667 

Contact Ken Swingle 

Substation/Site: 

Transfbnner Na: 

Sub 4-4 

79F6704 

Manufacbirer Eiect Tech 

Voltage: 

LabUsed 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combusfibles 

Total Gas 

OIL QUALITY 

Dtelectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTMColor 

Vteuai InspecUon 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Uquld Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

6/16/2004 

0 

5 

17 

3 

3 

88 

1614 

64 

116 

3.58% 

42.2 

93.6 

0.025 

36.9 

L5.5 

Pass 

0.88 

75F 

SOC 

0 

ok 

JACO 

8/12/2002 

1 

4 

22 

3 

3 

112 

1853 

122 

117 

38024 

40 

18 

0.025 

37 

5.5 

Pass 

0.8828 

78F 

380 

0.5 

ok 

Date: 

Report Iq/ 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

8/12/2002 

1 

7 

21 

4 

3 

111 

1931 

97 

147 

39378 

34.8 

22.7 

0.02 

37.7 

5.5 

Pass 

0.883 

SOF 

360 

0 

ok 

6/30/2004 

KH 

0.33 

176 

rtemp 

5.1 

JACO 

9/11/2001 

0 

0 

2 

1 

1 

5 

113 

2 

9 

1542 

37.8 

19 

0.028 

38 

5.5 

Pass 

0.8825 

70F 

SSC 

0 

ok 

ACTI 

8/24/2000 

3 

• 7 

96 

17 

21 

326 

2730 

4460 

470 

51053 

38 

9 

0.022 

29 

L5.0 

Pass 

0.895 

80F 

SSc 

0 

ok 

ACTI 

8/25/1999 

0 

4 

26 

7 

6 

251 

2011 

3101 

294 

69452 

41 

23 

0.018 

31 

LS.0 

Pass 

0.889 

35c 

0.5 

ok 

GAS DIAGNOSTICS 

Rogers Ratio 0-1-2-0 

Cellulose RaUo (C02/C0) 18.34 

lEEBANSl (057.104-1991) 

COMMENTS 

High moisture, possible leak, should be filtered. 

Needs Pressure. 



TC31 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard Date: 6/30/2004 
Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substation/Site: 

Transformer No.: 

Sub 4-11 

79F6701 

Manubcturer Elect Tech 

Voltage: 

LabUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dtoxide 

Oxygen 

Total Combusfibles 

Totat Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mgKOH/g) 

intertectel Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp-

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

12470/480 

JACO 

6/16/2004 

0 

20 

4 

14 

17 

109 

1872 

51 

164 

3.94% 

40.6 

36 

0.022 

33 

L6-0 

Pass 

0.882 

7SF 

SOC 

0 

tow 

o-m-o 
17.17 

JACO 

8/5/2003 

0 

5 

4 

7 

6 

96 

1965 

69 

118 

40811 

26 

22.1 

0.023 

32.2 

L6.0 

Pass 

0.882 

70F 

SOC 

0 

low 

Report by 

Ctass: 

IMVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

12 

5 

10 

10 

75 

2061 

62 

112 

41897 

33.8 

14.5 

0.02 

33 

5.5 

Pass 

0.886 

SOF 

40C 

1 

low 

KH 

0.33 

176 

rtemp 

S.1 

JACO 

9/11/2001 

0 

IS 

5 

16 

14 

113 

2727 

70 

163 

50768 

30 

22.4 

0.02 

33.9 

5.5 

Pass 

0.886 

70F 

40C 

0 

ok 

ACTI 

8/24/2000 

0 

22 

19 

28 

21 

262 

3118 

4220 

372 

52072 

34 

8 

0.02 

28 

G8.0 

Pass 

0.897 

80F 

35c 

0 

ok 

ACTI 

8/25/1999 

0 

10 

3 

5 

2 

145 

2688 

1774 

165 

52491 

39 

14 

0.021 

31 

L6.0 

Pass 

0.892 

SSc 

0.5 

ok 

lEEE/ANSl (C57.104-1991) 

COMMENTS Needs nitrogen & oil. 



TC32 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. POX 

503-247-1667 

Contact Ken Swingle 

Substatlon/Slte: 

Transformer No.: 

Sub 12-2 

79F67112 

Manufacturer Elect Tech 

Voltage: 

LabUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Efliytene 

Methane 

Etiiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Tofal Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In FluM (ppm) 

Acid Number (mg KOH/g) 

Interfocial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

6/16/2004 

0 

5 

2 

3 

1 

68 

560 

86 

79 

3.69% 

42.5 

80.8 

0.022 

32 

L6.0 

Pass 

0.88 

75F 

32C 

0 

High 

JACO 

8/5/2003 

0 

5 

4 

1 

0 

71 

633 

96 

81 

38210 

35.8 

30.2 

0.023 

32.2 

L6.0 

Pass 

0.882 

70F 

SOC 

0 

ok 

Date: 

Refiortby 

Class: 

MVA: 

Gallons: 

PCB's 

%tmp. 

JACO 

8/12/2002 

0 

3 

1 

0 

3 

56 

496 

1051 

63 

36570 

40.9 

43.6 

0.023 

32 

L6.0 

Pass 

0.882 

70F 

400 

0 

ok 

6/30/2004 

KH 

1 

316 

rtemp 

5.5 

JACO 

9/11/2001 

0 

4 

4 

5 

4 

93 

604 

67 

110 

39427 

42.9 

27 

0.042 

32.7 

6 

Pass 

0.882 

70F 

45C 

0 

Ok 

ACTI 

8/24/2000 

0 

6 

10 

4 

1 

194 

710 

5171 

2r5 

56258 

35 

8 

0.023 

26 

G8.0 

Pass 

0.899 

SOF 

40c 

0 

ok 

ACTI 

8/25/1999 

0 

9 

1 

0 

0 

49 

666 

6757 

59 

55096 

37 

20 

0.034 

29 

L6.0 

Pass 

0.888 

40c 

0.5 

ok 

GAS DIAGNOSTICS 

Rogers Ratio 0-0-1-0 

Cellulose Ratto (C02/C0) 8.24 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

High moisture, possible leak, unit should be filtered. 

Needs pressure. 



TC33 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

D I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard Oate: 6/16/2004 
Address: 

Phone: 

5555 N Channel Btvd. PDX 

503-247-1667 

Substation/Site: 

Transfbrmer No.: 

Sub 4 ^ 

79F9703 

Manu^cturer Elect. Tech 

Voltage: 

LabUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Totel Combusfibles 

Totel Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

interfactel Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Lkiuid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

6/16/2004 

10 

11 

26 

11 

5 

165 

1643 

67 

228 

40616 

41.5 

20.3 

0.022 

32.7 

5 

Pass 

0.882 

75F 

33C 

0.7 

ok 

JACO 

8/5/2003 

11 

11 

30 

11 

4 

156 

1820 

118 

223 

42329 

46.6 

19.8 

0.023 

32 

5 

Pass 

0.889 

69F 

340 

0.5 

Ok 

Report by 

Ctass: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

8/12/2002 

12 

13 

32 

13 

5 

146 

1840 

200 

221 

45308 

41.8 

22.1 

0.023 

32.8 

5 

Pass 

0.S81 

SOF 

43C 

1.6 

ok 

KH 

0.33 

176 

rtemp 

5.1 

JACO 

9/11/2001 

15 

24 

40 

16 

7 

139 

1982 

71 

241 

50705 

42.7 

20.1 

0.022 

32.9 

5 

Pass 

0.881 

70F 

42C 

1.5 

ok 

ACTI 

8/24/2000 

54 

19 

131 

35 

10 

216 

1642 

7397 

465 

61409 

35 

6 

0.03 

27 

L5.0 

Pass 

0.894 

SOF 

SOc 

0 

Ok 

ACTI 

8/25/1999 

0 

4 

0 

1 

0 

118 

2229 

3642 

123 

66089 

43 

25 

0.023 

28 

LS.0 

Pass 

0.89 

40c 

1 

ok 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (CO2/C0) 

lEEeANSI (C57.104-1991) 

COMMENTS 



TC34 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd- PDX 

503-247-1667 

Contact Ken Swingle 

Substafion/Site: 

Transformer No.: 

Sub 4-1 

79F9701 

Manufacturer Elect Tech 

Voltage: 

Lab Used 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

EUtytene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Totel Combustibles 

Total Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Ackl Number (mg KOK/g) 

Interfactel Tens.(dynes/cm) 

ASTM Color 

Vteuai Inspectton 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

6/16/2004 

0 

8 

1 

2 

1 

47 

429 

98 

59 

4% 

41.5 

18.6 

0.028 

33.2 

6 

Pass 

0.882 

7SF 

300 

0 

ok 

JACO 

8/5/2003 

0 

5 

3 

2 

0 

66 

571 

42 

76 

40436 

46.7 

29.7 

O.031 

33.5 

6 

Pass 

0.8815 

65F 

SOC 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

8/12/2002 

0 

9 

2 

2 

0 

57 

463 

56 

70 

32463 

42 

26.7 

0.031 

33.5 

6 

Pass 

0.881 

SOF 

420 

0 

Ok 

7/1/2004 

KH 

0.33 

176 

rtemp 

5.1 

JACO 

9/11/2001 

0 

33 

3 

3 

2 

75 

733 

105 

116 

42632 

42.5 

25.9 

0.028 

33.4 

6 

Pass 

0.8808 

70F 

40c 

0 

ok 

ACTI 

8/24/2000 

0 

15 

9 

7 

4 

173 

716 

711 

208 

27904 

44 

26 

0.031 

25 

C8.0 

Pass 

0.893 

SOF 

40c 

0 

ok 

ACTI 

8/25/1999 

0 

1 

1 

0 

0 

50 

519 

6527 

52 

60866 

43 

16 

0.024 

28 

L5.5 

Pass 

0.896 

SSc 

0 

ok 

GAS DIAGNOSTICS 
Rogers Ratio 

Cetiulose Rafio (C02/C0) 
lEEe/VNSI (C57.104-1991) 

COMMENTS 

needs pressure 



TC35 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

i l D I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contect Ken Swingte 

Substetion/Site: Sub 4-12 

TransfonnerNo.: 79F97012 

Manufacturer ElecLTech 

Voitege: 12470/480 

Date: 6/30/2004 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

KH 

0.33 

176 

rtemp 

5.1 

LabUsed JACO JACO JACO JACO ACTI ACTI 

DISSOLVED GASES PPM 6/16/2004 8/5/2003 8/12/2002 9/11/2001 8/24/2000 8/25/1999 

Acetylene 0 0 0 0 0 0 

Hydrogen 142 17 7 12 4 2 

Ethytene 12 8 6 4 3 0 

Mettiane 15 4 3 9 4 0 

Ethane 12 2 1 10 2 0 

Carison Monoxide 116 86 85 85 137 42 

Cariion Dioxide 2117 1503 1173 987 518 1128 

Oxygen 74 122 233 94 5742 2699 

Totel Combustibtes 297 117 102 120 150 44 

TotelGas 4.52% 38024 40806 41520 48742 56710 

OIL QUALITY 

Dtelectric Break (kV) 39.7 38 38.5 

Water in Fluid (ppm) 107 69.7 38.4 

Acid Number (mgKOH/g) 0.022 0.023 0.023 

Intertecial Tens.(dynes/cm) 32.2 32.4 32 

/VSTM Color 5.5 5.5 5.5 

Visual Inspectton Pass Pass Pass 

Specific Gravity 0.8815 0.8825 0.883 

OPERATING CONDITIONS 

AmbientTemp. 75F 78F SOF 

Winding Temp. 

Liquid Temp. 300 SSC 40C 

Pressure 0 0 0 

Liquid Level tow tow low 

160 

140 

120 

100 

80 

40 

20 a M h l - • 3 x 1 Ma 

.̂  # .r ,# 

B Acetylene 

• Hydrogen 

O Ethylene 

•Methane 

M Ethane 

@ Carbon 
tt^onoxide 

GAS DIAGNOSTICS 

Rogers Ratio 04-1-0 

Celtulose Ratto (C02/C0) 18.25 

IEEE/ANSI (C57.104-1991) 

C O M M E N T S Moisture level continuing to increased considerably - possible leak - needs filtering. 

Needs pressure and oi l . 

Gas trend, possible electrolysis based on Hydrogen level and moisture content 



TC36 

E N G I N E E R E D SUBSTATION S E R V I C E S INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Btvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substetion/Site: 

Transformer No.: 

Sub 12-4 

79F6714 

Manutecturer ElecLTech 

Voitege: 

LabUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Mettiane 

Etiiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Totel Combustibles 

Totel Gas 

OIL QUALITY 

Dielecbic Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual lns|>ecUon 

Specific Gravity 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Lfvet 

12470/460 

JACO 

6/16/2004 

1 

6 

40 

27 

28 

389 

2337 

9S 

491 

4.30% 

44.1 

84.9 

0.02 

35.6 

5.5 

Pass 

0.88 

75F 

410 

0.5 

ok 

JACO 

8/5/2003 

1 

5 

42 

24 

29 

345 

2381 

79 

446 

42413 

34 

18.6 

0.02 

31.1 

5.5 

Pass 

0.881 

65F 

360 

1 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% imp. 

JACO 

8/12/2002 

1 

6 

45 

30 

35 

388 

2763 

109 

505 

46588 

39.2 

21.5 

0.017 

37.5 

5.5 

Pass 

0.881 

BOF 

48C 

2 

ok 

7/1/2004 

KH 

1 

316 

rtemp 

5.5 

JACO 

9/11/2001 

1 

5 

39 

28 

31 

373 

3506 

61 

477 

46289 

38.8 

23.1 

0.022 

37.6 

5.5 

Pass 

0.8805 

70F 

42C 

1 

ok 

ACTI 

8/24/2000 

4 

7 

145 

82 

154 

667 

4173 

4595 

1059 

54942 

37 

21 

0.025 

31 

G8.0 

Pass 

0.897 

SOF 

40c 

0 

ok 

ACTI 

8/25/1999 

0 

4 

38 

25 

34 

381 

3077 

2461 

482 

65175 

46 

26 

0.019 

42 

L5.5 

Pass 

0.89 

35c 

0 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

lEEE/ANSl (057.104-1991) 

COMMENTS 

considerable increase in moisture • consider filtering 



TC38 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard Date: 7/1/2004 

Address: 5555 N Channel Blvd. PDX Report by KH 

Phone: 503-247-1667 

Contact: Ken Swingle Class: 

Substetion/Site: Sub 4-9 MVA: 0.33 

Transformer No.: 79F6709 Gallons: 176 

Manutecturer ElecLTech PCB's rtemp 

Voitege: 12470/460 % Imp. 5.1 

LabUsed 

D ISSOLVED GASES P P M 

Acetytene 

Hydrogen 

Ettiytene 

Mettiane 

Ettiane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Totel Combustibtes 

TotelGas 

JACO 

6/16C004 

0 

9 

3 

10 

7 

116 

1903 

52 

145 

4.4% 

JACO 

8/5/2003 

0 

20 

3 

11 

8 

145 

2281 

59 

187 

44146 

JACO 

8/12/2002 

0 

13 

3 

11 

7 

149 

2358 

119 

183 

43114 

JACO 

9/11/2001 

0 

21 

3 

14 

7 

193 

3430 

80 

238 

54048 

ACTI 

8/24/2000 

0 

52 

14 

40 

23 

581 

4425 

4863 

710 

59075 

ACTI 

8/26/1999 

0 

27 

2 

7 

1 

297 

2964 

3123 

334 

72144 

OIL QUALITY 

Dielectrto Break (kV) 37.7 41.7 40.8 40.4 39 39 

Water in Fluid (ppm) 16.9 21.5 22.7 17.2 9 6 

Acid Number (mgKOH/g) 0.022 0.023 0.023 0.02 0.022 0.017 

Intertecial Tens.(dynes/cm) 37.1 37 37 37.1 31 32 

ASTMColor 5.5 5.5 5.5 5.5 LS.O LS.S 

Visual Inspection Pass Pass Pass Pass Pass Pass 

Specific Gravity 0.882 0.882 0.881 0.881 0.895 0.894 

OPERATING CONDITIONS 

AmbtentTemp. TSF SOF SOF 70F SOF 

Winding Temp. 

Liquid Temp. SOC 360 SOC 40C SSc 

Pressure 0 0 0 0.5 0 

Liquid Level ok Low ok ok ok 

35c 
0.25 

GAS DIAGNOSTICS 

Rogers Ratio 

Celtulose Rafio (C02/C0) 
IEEE/ANSI (C57.104-1991) 

C O M M E N T S 

needs pressure 



TC39 

ENGINEERED SUBSTATION SERVICES INC. 
I ^ n 1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

O I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard Date: 6/30/2004 

Address: 5555 N Channel Blvd. PDX Report by KH 

Phone: 503-247-1667 

Contect Ken Swingle Ctass: 

SubsteUon/Site: Sub 4-10 MVA: 0.33 

Transformer No.: 79F67010 Galtons: 176 

Manutecturer Elect Tech PCB's rtemp 

Voitege: 12470/460 % l m p . 5.1 

Lab Used 

LVED GASES PPM 

Acetylene 

Hydrogen 

Ethytene 

Methane 

Ethane) 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Totel Combustibles 

Totel Gas 

JACO 

6/16/2004 

0 

382 

3 

9 

6 

113 

1312 

68 

513 

4.77% 

JACO 

8/5/2003 

0 

23 

3 

9 

5 

118 

1152 

91 

158 

50412 

JACO 

8/12/2002 

0 

23 

3 

9 

5 

119 

1188 

83 

159 

51019 

JACO 

9/11/2001 

0 

20 

2 

8 

4 

108 

999 

73 

142 

45638 

ACTI 

8/24/1999 

0 

24 

10 

23 

20 

280 

1260 

5009 

357 

48483 

ACTI 

8/25/1999 

0 

6 

1 

5 

4 

135 

1049 

1404 

151 

53449 

OIL Q U A U T Y 

Dielectric Break (kV) 42.8 

Water In Fluid (ppm) 68.6 

Acid Number (mg KOH/g) 0.02 

Intertecial Tens.(dynes/cm) 35.1 

ASTM Cotor LS.O 

Visual Inspection Pass 

Specific Gravity 0.881 

O P E R A T I N G CONDITIONS 

/VmbientTemp. 75F 

Winding Temp. 

Liquid Temp. 350 

Pressure 0 

Liquid Level low 

34.3 

11.6 

0.02 

34 

L5.0 

Pass 

0.881 

TSF 

40C 

0,1 

ok 

34.9 

10.5 

0.011 

36 

L5.0 

Pass 

0.883 

BOF 

40C 

1 

ok 

450 

400 

380 

300 

250 

200 

150 

100 

50 

0 

^" ' ^ " 

' i >- " 

- . -i 

r- "5 -A -V 

* 
' '•r > ' i r 

"̂  1 

I L V̂  ' ^ -̂  

' 
•* 

A 

, 1 

n J » 

« 

~ i 
, BrJ 

B Acetylene 

•Hydrogen 

n Ethytene 

•IVIethane 

• Ethane 

QCaitxjn 
Monoxide 

-9^ # . # sT 

G A S DIAGNOSTICS 

Rogers Ratio 5-0-0-0 

Cellulose Ratio (002 /00) 11.61 

IEE0ANSI (CS7.104-1991) 

COMMENTS 
Moisture level Increased considerably - possible teak - needs filtering. 

Needs pressure and o i l . 

Gas trend, possible electrolysis based on Hydrogen level and moisture content 



TC40 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard Date: 7/1/2004 

Address: 5555 N Channel Blvd. PDX Report by KH 

Phono: 503-247-1667 

Contec t Ken Swingte Ctass: 

Substatton/Site: Sub 4-8 MVA: 0.33 

Transformer No.: 79F6708 Gallons: 176 

Manutecturer Elect Tech PCB's rtemp 

Voitege: 12470/460 %lmp. 5.1 

LabUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Metiiane 

Ettiane 

Carbon Monoxide 

Carbon Dtoxide 

Oxygen 

Totel Combusfibles 

Totel Gas 

JACO 

6/16/2004 

12 

497 

385 

68 

43 

187 

1925 

136 

1192 

5% 

JACO 

8/6/2003 

10 

44 

365 

61 

39 

177 

1875 

71 

696 

47066 

JACO 

8/12/2002 

12 

34 

385 

66 

45 

183 

1852 

178 

725 

51420 

JACO 

9/11/2001 

13 

44 

435 

75 

49 

207 

1995 

81 

823 

63741 

ACTI 

8/24/2000 

43 

56 

793 

176 

168 

478 

2010 

4556 

1716 

52831 

ATCI 

8/25/1999 

14 

7 

318 

58 

40 

195 

1375 

1634 

632 

56461 

OIL QUALITY 

Dtelectric Break (kV) 32.9 

Water in Fluid (ppm) 36 

Acid Number (mg KOH/g) 0.031 

Interfacial Tens.(dynes/cm) 35.1 

ASTM Color L2.0 

Visual Inspection Pass 

Specific Gravity 0.881 

OPERATING CONDITIONS 

AmbientTemp. TSF 

Winding Temp. 

Liquid Temp. 330 

Pressure 0 

Liquid Level ok 

GAS DIAGNOSTICS 

Rogers Rafio 

Cellulose Ratto (C02/C0) 
IEEE/ANSI (057.104-1991) 

34.3 

20.9 

0.031 

34.7 

L2.0 

Pass 

0.881 

70F 

SOC 

0 

ok 

600 

0 Acetylene 
• Hydrogen 
•Ethylene 
•Methane 
• Ethane 
Q Carbon Monoxide 

A A / •-/ 

C O M M E N T S 

needs pressure - slight moisture 

evident gas trend - Investigate 



TC41 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

i l OIL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard Date: 7/1/2004 

Address: 5555 N Channel Bhrd. PDX Report by KH 

Phone: 503-247-1667 

Conta<;t Ken Swingle Ctess: 

Substation/Site: Sub 12-1 MVA: 1 

TransfonnerNo.: 79F6711 Gallons: 316 

Manutecturer Elect Tech. PCB's rtemp 

Vottage: 12470/480 % Imp. 5.5 

LabUsed 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Mettiane 

Ettiane 

Carbon Dioxide 

Carbon Monoxkle 

Oxygen 

Totat Combustibtes 

Totel Gas 

OIL QUALITY TESTS 

Dietectric Break 

Water in Fluid 

Acid Number 

Interfactel Tens. 

ASTM Color 

Visual Inspectton 

Specific Gravtty 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

JACO 

6/16/2004 

36 

3 

0 

1 

0 

1390 

67 

35310 

108 

4% 

39.4 

99.4 

0.022 

41.1 

L3.0 

PASS 

0.874 

75F 

370 

0 

low 

JACO 

B/snoos 
0 

6 

1 

1 

0 

589 

55 

3968 

63 

42571 

37 

41.3 

0.025 

40 

L3.0 

PASS 

0.8725 

78F 

410 

0 

OK 

JACO 

8/12/2002 

0 

9 

1 

2 

0 

575 

57 

708 

69 

36986 

32.2 

43 

0.025 

41.5 

L3.0 

PASS 

0.874 

SOF 

410 

0 

OK 

JACO 

9/11/2001 

0 

6 

1 

6 

6 

63 

577 

68 

82 

40883 

33.6 

41.1 

0.025 

41.5 

L3.0 

PASS 

0.8735 

70F 

370 

0 

LOW 

ACTI 

8/24/2001 

0 

6 

0 

2 

0 

77 

669 

12705 

85 

58336 

35 

21 

0.027 

31 

L2.S 

PASS 

0.883 

SOF 

40C 

0 

OK 

ACTI 

8/25/2001 

0 

0 

0 

0 

0 

458 

42 

3557 

42 

43495 

42 

20 

0.02 

37 

L2.S 

PASS 

0.879 

GAS DIAGNOSTiCS 

Rogers Ratio 

Cellutose Ratio (C02/C0) 

IEEE/ANSI (057.104-1991) 

COMMENTS 

Acetytene is a concem - investigate - consider resampling 

High moisture - consider filtering 



TC47 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard Date: 6/29/2004 

Address: 5555 N Channel Blvd. PDX Report by KH 

Phone: 503-247-1667 

Contec t Ken Swingle Class: 

Substation/Site: Dry Dock MV/V: 1 

Transfbrmer No.: 771382 Gallons: 310 

Manutecturer PCB's cert-non 

Voltage: % Imp. 

U b U s e d JACO JACO JACO JACO ACTI ACTI 

D ISSOLVED GASES P P M 6/16/2004 8/5/2003 8/12/2002 9/11/2001 8/24/2000 8/25/1999 

Acetytene 23 23 25 25 96 23 

Hydrogen 38 34 36 34 45 9 

Ethytene 9 8 8 7 23 2 

Mettiane 23 21 21 20 29 8 

Ettiane 4 4 4 4 14 0 

Carbon Monoxide 557 509 473 437 604 240 

Carbon Dioxide 3173 3489 3652 4637 3964 2148 

Oxygen 829 4328 4645 6500 9375 10799 

Totel Combustibles 654 599 567 527 811 282 

Tote lGas 6.06% 6.2% 65953 74225 62356 74852 

OIL QUALITY 

Dietectric Break (kV) 63.6 51.4 46.9 45.4 44 SO 

Water in Fluid (ppm) 7.4 13.1 20.5 12.5 5 13 

Acid Number (mgKOH/g) 0.006 0.003 0.003 0.011 0.002 0.002 

Intertectel Tens.(dynes/cm) 51.5 44.4 4S.9 48.6 41 38 

ASTM Cotor LO.S LO.S 0.5 0 LO.S LO.S 

Visual Inspection Pass Pass Pass Pass Pass Pass 

Specific Gravity 0.8765 0.8775 0.8785 0.8785 0.886 0.883 

OPERATING CONDITIONS 

/VmbientTemp. TSF 70F SOF 70F 80F 

Winding Temp. 

Uqu ldTemp. 40C 4SC 54C 47C 40C 

Pressure 0 0.25 0 0 0 

Liquid Level ok ok ok ok ok 

SOC 

0.25 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellutose Ratio (C02/C0) 

lEEE/ANSl (057.104-1991) 

0-0-1-1 

5.7 

C O M M E N T S 

needs pressure 



TC48 

E N G I N E E R E D SUBSTATION SERVICES INC. 

y 

1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer 

Address: 

Phone: 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Contect Ken Swingle 

Substetion/Stte: 

Transfbnner No.: 

C.U.S. 

SBV567601 

Manutecturer West 

Vottage: 

LabUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Etiiyiene 

Methane 

Ettiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Totel Combustibles 

TotelGas 

OIL QUALITY 

Dietectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTMColor 

Vteuai Inspection 

Sfiecific Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/CO) 

lEEE/ANSl (C57.104-1991) 

12470/240 

JACO 

6/19/2004 

0 

11 

18 

12 

2 

481 

3467 

141 

524 

9.25% 

43.7 

6 

0.022 

38.9 

L2.0 

Pass 

0.871 

75F 

15 

3.5 

tow 

1-0-2-0 

7.21 

JACO 

8/5/2003 

0 

8 

18 

10 

2 

326 

2764 

266 

364 

5.72% 

50.4 

8.5 

0.014 

36.1 

1.5 

Pass 

0.872 

70F 

320 

4.5 

ok 

Date: 

Report by 

Class: 

MV/V: 

Gattons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

8 

17 

10 

1 

381 

3077 

613 

417 

73521 

43.2 

7.4 

0.017 

35.9 

1.5 

Pass 

0.8725 

80F 

450 

5 

ok 

6/29/2004 

KH 

1.5 

259 

cert-non 

5.5 

JACO 

9/11/2001 

0 

11 

19 

11 

2 

492 

3569 

517 

535 

92883 

45.1 

4 

0.025 

37.1 

L2.0 

Pass 

0.871S 

70F 

350 

4.5 

ok 

ACTI 

8/24/2000 

0 

15 

67 

25 

6 

765 

3399 

4625 

878 

67637 

42 

2 

0.028 

31 

L2.0 

Pass 

0.881 

BOF 

40c 

0 

ok 

ACTI 

8/25/1999 

0 

5 

20 

4 

0 

375 

2534 

3174 

404 

67637 

49 

8 

0.02 

32 

L1.5 

Pass 

0.883 

40C 

0.25 

COMMENTS low oil 

.J 



TC49 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingte 

Substation/Stte: 

Transformer No.: 

CU.S. 

SBV567602 

Manutecturer West 

Voitege: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethytene 

Metiiane 

Ethane 

Carbon Monoxkle 

Carbon Dioxide 

Oxygen 

Totel Combustibles 

Totel Gas 

OIL QUALITY 

Dielectalc Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Uquld Temp. 

Pressure 

Liquid Level 

12470/240 

JACO 

6/19/2004 

0 

11 

31 

10 

2 

678 

3955 

2158 

732 

6.79% 

47.6 

6 

0.025 

38.3 

L2.0 

Pass 

0.8715 

75F 

310 

0 

ok 

JACO 

8/5/2003 

0 

11 

33 

10 

2 

678 

4472 

3730 

734 

6.93% 

52.3 

7.4 

0.011 

34.4 

1.5 

Pass 

0.872 

70F 

400 

0 

ok 

Date: 

Report by 

Ctass: 

MVA: 

GaHons: 

PCB's 

% imp. 

JACO 

8/12/2002 

0 

9 

28 

9 

1 

555 

4150 

4461 

602 

64303 

43.6 

8.5 

0.014 

34.3 

1.5 

Pass 

0.8725 

BOF 

45C 

1 

ok 

6/29/2004 

KH 

1.5 

259 

cert-non 

5.47 

JACO 

9/11/2001 

0 

11 

33 

11 

2 

750 

8100 

4819 

807 

80854 

46.6 

2.3 

0.008 

34.3 

L1.5 

Pass 

0.8715 

70F 

40C 

0.5 

ok 

ACTI 

8/24/2000 

0 

25 

113 

30 

6 

1204 

8179 

7605 

1378 

67258 

39 

5 

0.023 

30 

L1.5 

Pass 

0.875 

BOF 

40c 

0 

ok 

ACTI 

8/25/1999 

0 

7 

24 

3 

24 

719 

6154 

8665 

753 

82842 

49 

10 

0.018 

30 

L1.S 

Pass 

0.887 

40C 

0.6 

GAS DIAGNOSTICS 

Rogers Ratio 0-0-2-0 

Cellutose Ratio (C02/C0) 5.83 

IEEE/ANSI (057.104-1991) 

COMMENTS 

needs nitrogen 



TC50 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ken Swingle 

Substafion/Stte: CU.S. 

Transformer No.: SBV567604 

Manutecturer West 

Voitege: 12470/240 

Report by 

Ctess: 

MV/V: 

Gallons: 

PCB's 

%lmp. 

6/29/2004 

KH 

1.5 

259 

cert-non 
5.47 

UbUsed 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Etttylene 

Methane 

Ethane 

Carlxm Monoxide 

Carbon Dioxide 

Oxygen 

Totel Combusfibles 

TotelGas 

JACO 

6/19/2004 

0 

13 

25 

12 

2 

616 

3647 

247 

668 

8-64% 

JACO 

8/5/2003 

0 

8 

26 

11 

2 

477 

3274 

572 

524 

6.24% 

JACO 

8/12/2002 

0 

10 

21 

10 

2 

559 

3659 

540 

602 

74196 

JACO 

9/11/2001 

0 

13 

27 

12 

2 

659 

4586 

758 

713 

90658 

ACTI 

8/24/2000 

0 

38 

124 

43 

9 

1273 

6061 

4599 

1487 

76736 

ACTI 

8/2S/1999 

0 

6 

23 

4 

0 

479 

3031 

4430 

512 

68186 

OIL QUALITY 

Dielectric Break (kV) 40.9 45.9 44.6 43.5 45 50 

Water in Fluid (ppm) 11.9 9.1 5.1 4.S 2 7 

Acid Number (mgKOH/g) 0.022 0.02 0.023 0.025 0.021 0.021 

Intertectel Tens.(dynes/cm) 38.2 44 44.6 35.4 31 30 

ASTMColor L2.0 L1.S 1.5 L2.0 L2.0 L1.S 

Vlsuailnspection Pass Pass Pass Pass Pass Pass 

Specific Gravtty 0.871 0.871 0.8725 0.872 0.BB2 0.876 

OPERATING CONDITIONS 

/\mbientTemp. 7&F 70F SOF 70F SOF 

Winding Temp. 

Liqukl Temp. SOC 390 4SC 37C SSc 

Pressure 2 3 4.2 4 -0.5 

Uquld Level ok ok ok ok ok 

400 

0 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (CS7.104-1991) 

0-0-2-0 

5.92 

COMMENTS 



TC51 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contact Ken Swingte 

Substetion/Stte: 

Transformer No.: 

C.U.S. 

SBV567603 

lUanutectairer West 

Vottage: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Etiiytene 

Mettiane 

Ethane 

Caibon Monoxide 

Carbon Dtoxide 

Oxygen 

Totel Combustibles 

Totel Gas 

OIL QUALITY 

DIetecbic Break (kV) 

Water in Fluid (ppm) 

Acid Number (mgKOH/g) 

Interfacial Tens.(dynes/cm) 

ASTMColor 

Visual Inspection 

Specific Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/240 

JACO 

6/19/2004 

0 

13 

21 

11 

2 

685 

3864 

206 

732 

9.53% 

43 

2.3 

0.031 

39.4 

L2.0 

Pass 

0.871 

7SF 

IS 

4 

low 

JACO 

8/5/2003 

0 

8 

22 

10 

2 

486 

3221 

501 

528 

6.15% 

46.6 

8 

0.02 

35.8 

L1.S 

Pass 

0.871 

70F 

31C 

4.5 

ok 

Date: 
Report by 

Class: 

MVA-

Gallons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

11 

24 

11 

2 

542 

3609 

556 

590 

73422 

49.4 

5.7 

0.023 

35.7 

1.5 

Pass 

0.8732 

BOF 

42C 

5.2 

Ok 

6/29/2004 

KH 

1.5 

259 

cert-non 

5.51 

JACO 

9/11/2001 

0 

13 

22 

11 

2 

673 

4435 

853 

721 

93460 

40.4 

8 

0.022 

36.9 

L2.0 

Pass 

0.8725 

70F 

330 

5 

Ok 

ACTI 

8/24/2000 

0 

12 

62 

24 

5 

846 

3542 

6320 

949 

54653 

40 

6 

0.03 

31 

L2.0 

Pass 

0.88 

SOF 

SOc 

-1 

ok 

ACTI 

8/25/1999 

0 

8 

20 

7 

0 

624 

3828 

2350 

659 

69074 

47 

9 

0.019 

37 

L1.5 

Pass 

0.877 

SSc 

4.75 

GAS DIAGNOSTICS 
Rogers Ratio 0-0-2-0 

Cellulose Rafio (C02/CO) 5.64 
lEEE/ANSl (C57.104-ig91) 

COMMENTS 

low oil 



TC52 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contect Ken Swingte 

Substatton/Site: 

Transformer No.: 

C.U.S. 

PAT716001 

Manutecturer West 

Vottage: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Efliytene 

Methane 

Etiiane 

Cartwn Monoxide 

Carbon Dtoxide 

Oxygen 

Totel Combustibles 

TotelGas 

OIL QUALITY 

Dielectric Break (kV) 

Water in HuM 0>pm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspection 

SpecHic Gravtty 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Uvel 

12470/480 

JACO 

6/19/2004 

0 

18 

15 

15 

5 

579 

3672 

150 

632 

8.98% 

45.6 

2 

0.037 

38.6 

L2.0 

Pass 

0.872 

76F 

15C 

2.8 

Ok 

JACO 

8/5/2003 

0 

10 

16 

12 

4 

448 

3185 

158 

490 

6.39% 

50.2 

2.8 

0.02 

34.5 

L1.5 

Pass 

0.872 

70F 

210 

3 

Ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

15 

15 

11 

2 

488 

3315 

182 

531 

72997 

45.6 

6.8 

0.023 

34.3 

1.5 

Pass 

0.8725 

SOF 

36C 

4 

ok 

6/29/2004 

KH 

1 

224 

cert-non 

5.81 

JACO 

9/11/2001 

0 

12 

17 

11 

2 

536 

3834 

230 

578 

79B4S 

39.4 

3.4 

0.034 

35.4 

2 

2 

0.873 

70F 

210 

3 

ok 

ACTI 

8/24/2000 

0 

19 

48 

26 

5 

827 

3024 

5555 

925 

57173 

48 

4 

0.028 

31 

L1.5 

Pass 

0.878 

SOF 

SOC 

-1 

ok 

ACTI 

8/25/1999 

0 

8 

14 

6 

0 

595 

3116 

2541 

623 

75150 

49 

10 

0.022 

29 

L1.5 

Pass 

0.876 

20C 

-0.5 

GAS DIAGNOSTICS 

Rogers Ratto 0-0-2-0 

CeHutose Ratio (002/00) 6.34 

IEEE/ANSI (C57.104-1991) 

COMMENTS 



TC53 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contect Ken Swingle 

Substetion/Site: 

Transformer No.: 

Sub 4-7 

79F670-71 

Manutecturer Elect. Tech. 

Voitege: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Etiiytene 

Methane 

Ethane 

Carbon Dioxkle 

Carbon Monoxkle 

Oxygen 

Totel Combustibles 

TotelGas 

OIL QUALITY TESTS 

Dielectric Break 

Water in Fluid 

Acid Number 

Intertecial Tens. 

ASTM Color 

Visual Inspection 

Specific Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

6/16/2004 

0 

22 

0 

5 

6 

395 

37 

56 

70 

3.05 

47.5 

33.1 

0.022 

34.6 

L5.5 

Pass 

0.882 

75F 

30C 

0 

Low 

JACO 

8/5/2003 

0 

23 

1 

5 

S 

492 

54 

59 

88 

33022 

42.7 

29.7 

0.023 

34.7 

5.5 

Pass 

0.8B2 

79F 

36C 

0 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%tmp. 

JACO 

8/12/2002 

0 

31 

1 

4 

3 

605 

62 

61 

101 

38021 

41.8 

36.6 

0.023 

34.9 

5.5 

Pass 

0.883 

OOF 

40C 

0 

6/30/2004 

KH 

0.33 

176 

rtemp 

5.1 

JACO 

9/11/2001 

0 

6 

1 

11 

13 

513 

56 

113 

87 

40723 

41.6 

29.9 

0.036 

34.6 

5,5 

Pass 

0.883 

70F 

35C 

0 

OK 

ACTI 

8/25/2000 

0 

3 

0 

14 

13 

1129 

88 

2829 

118 

59313 

46 

26 

0.024 

28 

L5.0 

Pass 

0.891 

GAS OIAGNOSTICS 

Rogers Ratio 0-1-0-2 

Cellulose Ratio (C02/C0) 10.68 

lEEE/ANSt (CS7.104-1991) 

COMMENTS 

Apply pressure. 

Minor moisture. 



TC54 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard Date: 6/29/2004 
Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contect Ken Svringte 

Substation/Site: 

Transformer No.: 

Sub 4 

P008188 

Manufacturer GE 

Vottage: 

UbUsed 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiytene 

Mettiane 

Ettiane 

Carbon Monoxlite 

Carbon Dioxide 

Oxygen 

Totel Combustibles 

TotalGas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

intertecial Tens.(dynes/cm) 

ASTM Cotor 

Vteuai Inspectton 

SpecHic Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Levei 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellulose Ratio (C02/C0) 

IEEE/ANSI (C57.104-1991) 

COMMENTS 

12470/480 

JACO 

6/19/2004 

0 

53 

1 

31 

2 

886 

4163 

2264 

973 

10.63% 

46.8 

8.3 

0.006 

0 

Pass 

0.963 

75F 

40C 

Ok 

0-0-0-0 

4.7 

JACO 

8/5/2003 

0 

52 

1 

30 

2 

852 

4339 

2510 

937 

10.57% 

38.7 

15.1 

0.003 

0 

Pass 

0.972 

BOF 

420 

high 

Report Ity 

Class: 

MVA: 

Galtons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

56 

1 

30 

2 

879 

4254 

1409 

968 

105420 

50.4 

13.4 

0.006 

43.7 

0 

Pass 

0.9616 

SOF 

450 

high 

KH 

1.5 

295 

silicone 

JACO 

9/11/2001 

0 

68 

1 

32 

2 

980 

4672 

4772 

1080 

128402 

44.2 

10.9 

0.008 

43.7 

0 

Pass 

0.9615 

70F 

42C 

npg 

high 

ACTI 

8/24/2000 

0 

70 

4 

57 

6 

963 

2850 

5509 

1100 

65012 

33 

12 

0.01 

LO.S 

Pass 

0.977 

SOF 

40C 

npg 
high 

ACTI 

8/25/1999 

0 

35 

0 

25 

0 

887 

4012 

6046 

947 

1211804 

38 

16 

0.003 

L0.5 

Pass 

0.975 

350 

npg 



TC55 

ENGINEERED SUBSTATION SERVICES INC. | 

^ ^ A 2 L , 1 -%&^ 

1^^ - ^ ' ̂ m 

1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• IL A N A L Y S I S T E S T R E S U L T S j 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contect: 

Substetion/Site: 

Transformer No.: 

5555 N Channel Btvd. PDX 

503-247-1667 

Ken Swingle 

Sub 6 

836002311 

Manutecturer RTE 

Voitege: 

UbUsed 

DISSOLVED GASES PPM 
Acetylene 

Hydrogen 

Ethytene 

Methane 

Ethane 

Cartwn Monoxide 

Carbon Dioxide 

Oxygen 

Totel Combustibtes 

Totel Gas 

12470/460 

JACO 

6/16/2004 

0 

7 

2 

10 

6 

314 

1972 

97 

339 

4.30% 

JACO 

8/S/2003 

0 

7 

3 

11 

6 

383-

2269 

78 

410 

49887 

Date: 

Report by 

Class: 

MV/V: 

Gallons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

9 

3 

12 

6 

394 

2522 

64 

424 

50280 

6/30/2004 

KH 

1 

392 

rtemp 

5.6 

JACO 

9/11/2001 

0 

7 

3 

12 

6 

421 

2676 

71 

449 

54662 

ACTI 

8/25/1999 

0 

4 

1 

2 

1 

1657 

299 

8657 

307 

78081 

OIL QUALITY 

Dietectric Break (kV) 

Water in Ftuid (ppm) 

Acid Number (mg KOH/g) 

Intertectel Tens.(dynes/cm) 

/VSTM Cotor 

Visual Inspection 

Specific Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Ratto (C02/C0) 

lEEE/ANSt (C57.104-1991) 

COMMENTS 

48.3 

27,9 

0.022 

34.8 

3 

Pass 

0.873 

TSF 

3SC 

OK 

1-0-0-0 

6.28 

43.7 

29.1 

0.02 

37.7 

3 

Pass 

0-8715 

70F 

46C 

OK 

34.9 

1S.1 

0.02 

40.5 

3 

Pass 

0.873 

SOF 

SOC 

OK 

41 

21.3 

0.018 

37.2 

3 

Pass 

0.873 

70F 

52C 

NG 

47 

9 

0.011 

34 

L3.5 

Pass 

0.879 



TC56 

E N G I N E E R E D SUBSTATION SERVICES INC. 
r=n 1131 SE 2nd Ave. 

r- •—^ J '̂̂ :- Canby, Oregon 97013 
(503) 266-7173 

H • I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substetion/Stte: 

Transformer Na: 

Sub 6 

836002464 

Manutecturer RTE 

Voitege: 

LabUsed 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Metiiane 

Ethane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Totel Combustibtes 

Totet Gas 

OIL QUALITY 

Dieiecta-tc Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertectel Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratto 

Cellutose Ratio (C02/C0) 

lEEE/ANSl (057.104-1991) 

COMMENTS 

12470/480 

JACO 

6/16/2004 

0 

5 

3 

12 

4 

326 

1655 

189 

350 

4.71% 

44.8 

29.1 

0.017 

36.5 

LS.O 

Pass 

0.8718 

75F 

SOC 

npg 

ok 

1-0-0-0 

5.08 

JACO 

8/5/2003 

0 

5 

4 

12 

4 

315 

1604 

70 

340 

42300 

41.5 

22.1 

0.017 

36.8 

U.S 

Pass 

0.8725 

70F 

360 

npg 
ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

8/12/2002 

0 

13 

4 

14 

4 

353 

1849 

126 

388 

46392 

34.9 

16.3 

0.011 

39.1 

3 

Pass 

0.872 

SOF 

400 

npg 
ok 

6/30/2004 

KH 

1.5 

540 

rtemp 

5.6 

JACO 

9/11/2001 

0 

5 

4 

IS 

4 

377 

1703 

60 

405 

51137 

45.2 

21.3 

0.02 

36.5 

3 

Pass 

0.872 

70F 

370 

npg 
ok 

ACTI 

8/24/2000 

0 

8 

13 

34 

16 

620 

1809 

4814 

691 

49768 

33 

18 

0.017 

35 

L3.5 

Pass 

0.882 

SOF 

40c 

npg 

ok 

ACTi 

8/25/2000 

0 

4 

2 

10 

0 

363 

1652 

2059 

379 

58373 

42 

7 

0.012 

35 

L3.5 

Pass 

0.88 

40c 

npg 



TC58 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Bh/d. PDX 

503-247-1667 

Contect Ken Swingte 

Substation/Site: 

Transfomier No.: 

Berth 307 

K425084M68 

Manutecturer GE 

Vottage: 

UbUsed 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiyiene 

Mettiane 

Ettiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Totel Combustibles 

Totel Gas 

OIL QUAUTY 

Didectric Break (kV) 

Water In Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertectel Tens.(dynes/cm) 

ASTM Cotor 

Vteuai Inspection 

Specific Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

12470/480 

JACO 

6/19/2004 

0 

7 

6 

26 

6 

663 

2791 

139 

708 

5.91% 

45.5 

6 

0.014 

40.4 

L1.5 

Pass 

0.8785 

75F 

20C 

tow 

JACO 

8/5/2003 

0 

9 

7 

23 

5 

636 

3050 

85 

680 

5.69% 

53.4 

6.8 

0.008 

38.5 

L1.S 

Pass 

0.879 

71F 

38C 

ok 

Date: 

Report by 

Class: 

IHVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

10 

7 

26 

5 

745 

3539 

81 

793 

67149 

52.2 

6.3 

0.011 

38.5 

1 

Pass 

0.8804 

SOF 

460 

Ok 

6/29/2004 

KH 

0.3 

122 

no data 

1.71 

JACO 

9/11/2001 

0 

11 

7 

28 

5 

812 

4614 

106 

863 

71820 

44.7 

3.4 

0.014 

37.2 

L1.S 

Pass 

0.88 

70F 

360 

npg 
ok 

ACTI 

8/24/2000 

0 

26 

27 

84 

27 

1307 

4962 

5119 

1466 

73149 

43 

11 

0.011 

31 

L1.5 

Pass 

0.885 

SOF 

40C 

npg 
Ok 

ACTi 

8/26/1999 

0 

5 

4 

23 

1 

666 

3833 

2245 

699 

69390 

53 

10 

0.009 

32 

L1.5 

Pass 

0.885 

SSC 

npg 

GAS DIAGNOSTICS 
Rogers Ratio 2-0-1-0 

Cellutose Rafio (C02/C0) 4.21 

lEEeANSI (057.104-1991) 

COMMENTS 

tow oil 



TC59 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Addr^s : 

Phone: 

SSSS N Channel Blvd. PDX 

503-247-1667 

Contect Ken Swingle 

Substation/Stte: 

Transformer No.: 

Berth 306 

H425082M68 

Manutecturer GE 

Voltage: 

UbUsed 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiytene 

Mettiane 

Ethane 

Carbon Monoxiite 

Carlion Dioxide 

Oxygen 

Totet Combustibles 

Totet Gas 

OIL QUALITY 

Dielectric Break (kV) 

WtetertoRuid(ppm) 

Acid Number (mg KOH/g) 

Intertectel Tens.(dynes/cm) 

ASTM Cotor 

Vteuai InspecUon 

Specific Gravity 

OPERATING CONDITIONS 

/VmbtentTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Celtulose Ratio (C02/C0) 

IEEE/ANSI (057.104-1991) 

COMMENTS 

13200/480 

JACO 

6/16/2004 

0 

4 

0 

1 

0 

25 

530 

13687 

30 

6.35% 

44.9 

6.8 

0.014 

41 

L1.5 

Pass 

0.8726 

75F 

20C 

Ok 

0-0-2-2 

21.2 

JACO 

8/5/2003 

0 

2 

3 

1 

0 

35 

990 

16303 

41 

6.34% 

54.2 

29 

0.011 

37.8 

L1.5 

Pass 

0.873 

72F 

42C 

ok 

Date: 

Report by 

Class: 

MVA: 

Gattons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

0 

2 

1 

0 

30 

884 

15466 

33 

65542 

49.9 

35.8 

0.008 

37.9 

L1.5 

Pass 

0.8735 

SOF 

SIC 

high 

6/29/2004 

KH 

0.3 

122 

no date 

1.71 

JACO 

9/11/2001 

0 

1 

2 

1 

0 

33 

884 

22095 

37 

74661 

43.7 

25 

0.014 

38.2 

L1.5 

Pass 

0.874 

70F 

40C 

npg 
high 

ACTI 

8/24/2000 

0 

0 

4 

3 

0 

133 

1018 

18404 

140 

73320 

34 

26 

0.012 

24 

L1.0 

Pass 

0.878 

BOF 

45C 

npg 

high 

ACTI 

B/25/1999 

0 

0 

0 

0 

0 

46 

688 

20235 

46 

73481 

38 

29 

0.018 

33 

L1.5 

Pass 

0.877 

SSC 

npg 



TC60 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

Contact: 

Substetion/Site: 

Transfomier No.: 

Manufacturer: 

Voitege: 

UbUsed 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethylene 

Mettiane 

Ethane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Totel Combustibles 

Totel Gas 

OIL QUAUTY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Interfacial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATiNG CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Uve l 

SSSS N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Siib7A 

PQH0715 

12470/460 

JACO 

6/16/2004 

0 

7 

8 

IS 

6 

739 

2783 

59 

775 

5% 

40.8 

16.3 

0.022 

37.5 

L3.0 

Pass 

0.873 

75F 

350 

npg 

ok 

JACO 

8/5/2003 

0 

9 

7 

14 

6 

767 

3076 

85 

803 

50933 

43.S 

17.4 

0.02S 

37.1 

LS.O 

Pass 

0.873 

79F 

45C 

npg 

ok 

Oate: 

Report l>y 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

7 

8 

IS 

6 

777 

3401 

55 

813 

51306 

39.5 

12.8 

0.02 

37.7 

L3.0 

Pass 

0.873 

SOF 

SSC 

npg 

ok 

7/1/2004 

KH 

2 

415 

rtemp 

5.4 

JACO 

9/11/2001 

0 

6 

7 

15 

5 

856 

5619 

81 

889 

59219 

39.2 

14.4 

0.014 

37.6 

LS.O 

Pass 

0.8725 

70F 

440 

npg 

ACTI 

8/24/2000 

0 

14 

32 

43 

27 

1346 

7301 

4656 

1462 

64487 

32 

24 

0.033 

38 

LS.O 

Pass 

0.881 

SOF 

45c 

npg 
high 

ACTI 

8/25/1999 

0 

5 

6 

7 

2 

811 

4227 

2748 

831 

66375 

43 

8 

0.022 

36 

L3.0 

Pass 

0.884 

42c 

npg 

GAS DIAGNOSTICS 
Rogers Ratto 

Cetiulose Ratio (C02/C0) 

lEEE/ANSl (057.104-1991) 

COMMENTS 



TC62 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: SSSS N Channel Blvd. POX 

Phone: 503-247-1667 

Contact Ken Swingte 

Suiistafion/Stte: Crane #14 

Transformer No.: 1.243297 

Manutecturer 

Vottage: 2400/480 

Date: 6/29/2004 

Report by 

Class: 

MVA-

Gatlons: 

PCB's 

% l m p . 

KH 

0.75 

142 

siltoone 

5.7 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Etttylene 

Mettiane 

Etiiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Totel Combustibles 

Totel Gas 

JACO 

6/19/2004 

0 

170 

0 

56 

5 

1019 

4434 

969 

1250 

11.09% 

JACO 

8/5/2003 

0 

163 

1 

52 

S 

948 

4550 

1617 

1169 

10.75% 

JACO 

8/12/2002 

0 

168 

1 

51 

5 

941 

4392 

1018 

1166 

107320 

JACO 

9/11/2001 

0 

174 

1 

56 

6 

1054 

4861 

1881 

1291 

118776 

ACTI 

8/24/2000 

0 

208 

4 

122 

20 

1224 

3758 

4803 

1578 

79103 

ACTI 

8/25/1999 

0 

501 

0 

41 

1 

853 

3068 

4504 

1396 

115933 

OIL QUALITY 

Dtelecbic Break (kV) 42.4 47.8 47.3 46.7 33 34 

Water in Fluid (ppm) 7.3 9.4 21.6 11 11 26 

Acid Number (mgKOH/g) 0.006 0.003 0.008 0.008 0.006 0.001 

intertecial Tens.(dynes/cm) 

/VSTM Cotor O O O O LO.S LO.S 

Visual Inspection Pass Pass Pass Pass Pass Pass 

Specific Gravtty 0.9625 0.9696 0.9638 0.963 0.967 0.969 

OPERATING CONDITIONS 

AmbtenfTemp. TSF 78F BOF 70F BOF 

Winding Temp. 

Liquid Temp. SOC 390 390 40C SSC 

Pressure -0.5 -0.3 -0.3 -0.5 0 

Liquid Level ok ok ok ok ok 

SSC 

-0.5 

G A S DIAGNOSTICS 

Rogers Rafio 0-0-0-2 

Cellulose Rafio (C02/C0) 4.35 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

needs pressure 



TC63 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

1 Customer Cascade General Shipyard 

Address: 

1 Phone: 
5555 N Channel Blvd. PDX 

503-247-1667 

1 Contect Ken Swingte 

Substataon/Site: 

Transfonner No.: 

Manufacturer 

Voltage: 

U b Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiyiene 

Metiiane 

Etiiane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

1 Totet ComtHistibles 

Totet Gas 

OIL QUALITY 

Dielectalc Break (kV) 

Water in Fluid (ppm) 

Add Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Cotor 

1 Visual Inspectton 

1 Speciflc Gravtty 

OPERATING CONDITIONS 

1 /VmbtentTemp. 

1 Winding Temp. 

1 Uquid Tempi 

Pressure 

Liquid Level 

GAS OIAGNOSTICS 

Rogers Ratio 

Cellulose Ratio ( C 0 2 K ; 0 ) 

lEEE/ANSt (CS7.104-1991) 

COMMENTS 

Crane *17 

L243299B 

2400/480 

JACO 

6/16/2004 

0 

152 

0 

81 

7 

1168 

6030 

1001 

1408 

13% 

38.1 

11.5 

0.006 

0 

Pass 

0.962 

75F 

SSC 

0.2 

ok 

0-0-0-2 

5.16 

JACO 

8/5/2003 

0 

119 

0 

71 

7 

991 

5630 

976 

1188 

11.07% 

39.6 

17.2 

0.008 

0 

Pass 

0.969 

70F 

380 

0.9 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% l m p . 

JACO 

8/12/2002 

0 

126 

0 

72 

7 

1009 

5743 

701 

1214 

111859 

49.6 

19.6 

O.OOS 

0 

Pass 

0.9625 

BOF 

41C 

1.2 

Ok 

6/29/2004 

KH 

0.5 

125 

silicone 

JACO 

9/11/2001 

0 

170 

0 

78 

7 

1200 

7642 

1228 

1455 

140295 

43.8 

13 

0.008 

0 

Pass 

0.9615 

70F 

40C 

1 

ok 

ACTI 

8/24/2000 

0 

203 

3 

166 

31 

1473 

7095 

6358 

1876 

94624 

36 

27 

0.008 

L0.5 

Pass 

0.969 

SOF 

350 

1 

ok 

ACTI 

8/25/1999 

0 

198 

1 

51 

0 

889 

5679 

S654 

1139 

119876 

36 

21 

0.001 

L0.5 

Pass 

0.971 

40C 

1.25 



TC64 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Btvd. PDX 

503-247-1667 

Contect Ken Swingte 

Sutistation/Site: 

Transfonner No.: 

Crane #16 

L243299C 

Manutecturer GE 

Vottage: 

UbUsed 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ettiytene 

Methane 

Ettiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Totel Combustibles 

Totel Gas 

OIL QUALITY 

Dtotectric Break (kV) 

Water In Huld (ppm) 

Add Number (mgKOH/g) 

Intertectel Tens.(dynes/cm) 

ASTM Color 

Vteuai Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

2400/480 

JACO 

6/19/2004 

0 

137 

1 

56 

6 

1165 

5484 

2600 

1365 

12.2% 

40.6 

8.3 

O.OOS 

0 

Pass 

0.963 

75F 

35C 

0 

ok 

JACO 

8/5/2003 

0 

124 

1 

44 

4 

923 

4756 

2257 

1096 

9.8% 

40.8 

9.9 

0.006 

0 

Pass 

0.97 

72F 

390 

-0.1 

ok 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

% Imp. 

JACO 

8/12/2002 

0 

181 

2 

56 

6 

1231 

5961 

802 

1476 

125501 

49-1 

14.4 

0.006 

0 

Pass 

0.9625 

SOF 

41C 

0.3 

ok 

6/29/2004 

KH 

0.5 

125 

silicone 

JACO 

9/11/2001 

1 

172 

1 

52 

5 

1288 

7054 

1381 

1524 

130421 

45 

11 

0.006 

0 

Pass 

0.9675 

70F 

30C 

0 

ok 

ACTI 

8/24/2000 

9 

231 

7 

131 

21 

1557 

6117 

6293 

1956 

92128 

33 

25 

0.01 

L0.5 

Pass 

0.968 

SOF 

40C 

0 

ok 

ACT! 

8/24/1999 

0 

55 

0 

24 

0 

845 

5087 

12063 

924 

129232 

46 

20 

0.00S 

LO.S 

Pass 

0.974 

450 

0.5 

GAS DIAGNOSTICS 

Rogers Ratio 0-0-0-0 

Cellulose Rafio (C02/C0) 4.71 

IEEE//VNSI (057.104-1991) 

COMMENTS 

needs nitrogen 



TC65 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade Generai Shipyard Date: 6/29/2004 

Address: 5555 N Channel Blvd. PDX Report by KH 

Phone: 503-247-1667 

Contect Ken Swingle Class: 
Substation/Stte: Crane #15 MVA: 0.5 

TrensformerNo.: L243299A Galtons: 125 

Manutecturer GE PCB's silicone 

Voitege: 2400/480 % Imp. 5.18 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Ethytene 

Mettiane 

Ettiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Totel Combusfibles 

Totet Gas 

JACO 

6/19/2004 

0 

207 

0 

47 

7 

1205 

5083 

1022 

1466 

11.02% 

JACO 

8/5/2003 

0 

200 

1 

43 

6 

1110 

5104 

1269 

1360 

10.48% 

JACO 

8/12/2002 

0 

210 

1 

45 

7 

1177 

5351 

751 

1440 

109825 

JACO 

9/11/2001 

0 

213 

1 

48 

7 

1279 

7016 

2297 

1548 

124508 

ACTI 

8/24/2000 

0 

265 

4 

113 

27 

1473 

5545 

4649 

1882 

79505 

OIL QUALITY 

Dtelectric Break (kV) 43.1 43.8 51 47.9 37 

Water in Fluid (ppm) 7.8 10.4 15.5 12 13 

/Vcid Number (mgKOH/g) 0.006 0.003 0.008 0.008 0.007 

Interfactel Tens.(dynes/cm) 

ASTMColor O O O O LO.S 

Vteuai Inspection Pass Pass Pass Pass Pass 

Specific Gravity 0.9625 0.9695 0.9635 0.9745 0.968 

OPERATING CONDITIONS 

/VmbtentTemp. 75F 73F SOF 70F BOF 

Winding Temp. 

Liquid Temp. SSC 390 40C 40C 350 

Pressure -1 -0.5 -0-5 0 0 

Liquid Level ok ok ok ok ok 

GAS DIAGNOSTICS 

Rogers Rafio 0-O-O-2 

Cellulose Ratio (C02/C0) 4.22 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

needs pressure 



TC66 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 5555 N Channel Blvd. PDX 

Phone: 503-247-1667 

Contat:t Ken Swingle 

Substation/Stte: Crane #12 

Transformer No.: L243298 

Manutecturer GE 

Vottage: 2400/480 

Date: 6/29/2004 

Report by 

Class : 

MVA: 

Gallons: 

PCB's 

% Imp. 

KH 

0.75 

125 

Silicone 
5.64 

UbUsed JACO JACO JACO JACO ACTI ACTI 

DISSOLVED GASES PPM 6/19/2004 8/6/2003 8/12/2002 9/11/2001 8/24/2000 8/25/1999 

Acetytene 0 0 0 0 0 0 

Hydrogen 173 179 185 197 243 109 

Ettiytene 1 1 1 1 4 0 

Mettiane 66 63 61 68 138 43 

Ettians 6 6 6 6 22 2 

Cariion Monoxide 1056 1034 1019 1157 1309 995 

Carbon Dioxide 4219 4455 4351 4895 3751 3893 

Oxygen 1511 1979 1554 2323 6243 6584 

Totel Combusfibles 1302 1283 1272 1429 1716 1149 

TotelGas 10.57% 10.71% 107397 118691 78350 123954 

OIL QUALITY 

Dtotectric Break (kV) 42 46.4 43.9 47.3 33 37 

Water In Fluid (ppm) 7.3 9.4 18.6 9.4 12 22 

Acid Number (mgKOH/g) 0.003 0.003 0.006 0.006 O.OOS 0.002 

In ter tedal Tens.(dynes/cm) 

/VSTM Color O O O O LO.S LO.S 

Vteuai Inspect ion Pass Pass Pass Pass Pass Pass 

Speci f ic Gravi ty 0.9815 0.9711 0.9625 0.9615 0.971 0.973 

OPERATING CONDITIONS 

/VmbtentTemp. TSF 70F BOF 70F SOF 

Winding Temp. 

Liquid Temp. SOC 360 370 34C 350 

Pressure -1 -0.1 -0.2 0 0 

Liquid L.evel ok ok ok ok ok 

0.5 

GAS DIAGNOSTICS 

Rogers Ratto 

Celtolose Ratio (C02/C0) 

lEEE//VNSt (C57.104-1991) 

0-0-0-0 

4 

COMMENTS 
needs pressure 



TC67 

E N G I N E E R E D SUBSTATION SERVICES INC. | 
1 ^ ^ 

^ ^ U r 

\m ' " | i ^ | 

1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contect Ken Swingle 

Substetion/Site: Building 73 

PCT83390101 

Manutecturer West 

Voitege: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Etiiane 

Carbon Monoxide 

Carbon Dioxide 

i Oxygen 

^ Totel Combustibles 

Totel Gas 

OIL QUALITY 

Dtotectric Break (kV) 

Water in Ftuid (ppm) 

Add Number (mg KOH/g) 

Intertectel Tens.(dynes/cm) 

ASTMColor 

Visual Inspection 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

j Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

CeHulose Rafio (C02/C0) 

lEEE/ANSl (C57.104-1991) 

COMMENTS 

12470/480 

JACO 

6/16/2004 

0 

21 

0 

18 

2 

815 

4524 

210 

856 

8.41% 

44.1 

1.7 

0.04 

33.5 

1 

Pass 

0.8605 

75C 

25C 

4 

low 

0-0-0-2 

5.55 

tow oil 

JACO 

8/5/2003 

0 

13 

0 

16 

1 

617 

3788 

379 

647 

5.97% 

49 

4 

0.028 

40.4 

1 

Pass 

0.867 

70F 

390 

4 

ok 

Date: 

Report by 

Clsss: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

16 

1 

16 

0 

714 

4455 

882 

747 

76069 

42.1 

8.5 

0.028 

41.6 

1 

Pass 

0.868 

SOF 

SSC 

4 

Ok 

6/29/2004 

KH 

0.5 

141 

certnon 

5.86 

JACO 

9/11/2001 

0 

17 

0 

16 

1 

824 

6681 

2328 

858 

95361 

42.2 

3.4 

0.039 

32.1 

L1.0 

Pass 

0.8665 

70F 

25C 

4 

ok 

ACTI 

B/24/2000 

0 

37 

2 

51 

6 

1347 

6940 

3837 

1443 

71804 

43 

6 

0.033 

27 

LI.O 

Pass 

0.876 

BOF 

350 

0 

ok 

ACTI 

8/25/1999 

0 

9 

9 

5 

0 

680 

4699 

6862 

694 

86182 

49 

16 

0.038 

27 

L1.0 

Pass 

0.871 

40C 

0.5 



TC68 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Bhrd. PDX 

503-247-1667 

Contect Ken Swingle 

Substafion/Site: 

Transformer No.: 

Building 73 

PAT8Q910101 

Manutecturer West 

Voitege: 

UbUsed 

DISSOLVED GASES PPM 

/Vcetylene 

Hydrogen 

Ettiyiene 

Mettiane 

Etiiane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Totel CombustaDtes 

Total Gss 

OIL QUALITY 

Dtelectric Break (kV) 

Water In Fluid (ppm) 

Add Number (mg KOH/g) 

Intertectel Tens.(dynes/cm) 

ASTMColor 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbtentTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Uvel 

12470/480 

JACO 

6/29/2004 

0 

13 

0 

17 

1 

732 

3833 

923 

763 

8.36% 

39.9 

6 

0.037 

37 

L1.5 

Pass 

0.8665 

75F 

31C 

4 

low 

JACO 

B/5/2003 

0 

8 

0 

13 

0 

509 

3027 

956 

531 

5.51% 

45.5 

6.3 

0.023 

35.1 

1 

Pass 

0.8675 

70F 

39C 

4 

Ok 

Date: 

Reiiortby 

Class: 

MV/V: 

Gallons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

17 

1 

14 

0 

640 

3746 

1604 

672 

76411 

42.4 

6.3 

0.023 

33.2 

1 

Pass 

0.868 

SOF 

40C 

5 

Ok 

6/29^04 

KH 

0.6 

141 

certnon 

5.77 

JACO 

9/11/2001 

0 

16 

0 

16 

1 

759 

4828 

3059 

792 

93274 

43.6 

4.5 

0.031 

35.7 

1 

Pass 

0.8675 

70F 

SSC 

4 

ok 

ACTi 

8/24/2000 

0 

42 

2 

56 

8 

1391 

6001 

3564 

1499 

76157 

35 

8 

0.027 

28 

L1.5 

Pass 

0.873 

SOF 

40C 

0 

ok 

ACTi 

8/25/1999 

0 

7 

0 

6 

0 

645 

3473 

112^ 

658 

96744 

47 

11 

0.028 

28 

L1.0 

Pass 

0.871 

40C 

0 

GAS DIAGNOSTICS 
Rogera Ratto 1-0-0-2 

Cellulose Rafio (C02/C0) 5.24 

IEEE/ANSI (057.104-1991) 

COMMENTS 
low oil 



TC69 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

• IL A N A L Y S I S T E S T R E S U L T S 

Customer Cascade Generai Shipyard 

Address: 

Phone: 

5555 N Channel Bh/d. PDX 

503-247-1667 

Contect Ken Swingte 

Substafion/Stte: 
Transformer Na: 

BWTP 

PCT786301 

Manutectairer West 

Voitege: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethytene 

Mettiane 

Ettiane 

Carbon Monoxide 

Carbon Dtoxide 

Oxygen 

Total Combustibtes 

TotelGas 

OIL QUAUTY 

Dielectric Break (kV) 

Water m Fluid (ppm) 

AcM Number (mg KOH/g) 

Intertecial Teii5.(dynes/cm) 

ASTM Color 

Vteuai Inspection 

Speciflc Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Uquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Rafio (C02/C0) 

lEEE/ANSt (CS7.104-1991) 

COMMENTS 

12470/480 

JACO 

6/16/2004 

0 

6 

2 

3 

0 

205 

2449 

11070 

216 

7.06% 

44.9 

4 

0.054 

35.3 

L i .5 

Pass 

0.879 

7SF 

SOC 

2.5 

ok 

0-0-2-0 

11.95 

JACO 

8/5/2003 

0 

6 

2 

3 

0 

161 

2351 

12764 

172 

6.68% 

44.2 

7.4 

0.041 

31 

L1.5 

Pass 

0.879 

69F 

28C 

2.5 

ok 

Date: 

Report by 

Class: 

IMVA-

Gallons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

3 

1 

2 

0 

109 

1688 

12730 

115 

68553 

45.3 

9.7 

0.043 

29.7 

L1.5 

Pass 

0.8796 

80F 

34C 

3.2 

ok 

6/29/2004 

KH 

0.75 

179 

cert.non 

6.24 

JACO 

9/11/2001 

0 

2 

1 

2 

0 

73 

1236 

20698 

78 

89368 

47.9 

5.1 

0.053 

31.1 

L1.S 

Pass 

0.88 

70F 

32C 

3.5 

ok 

ACTI 

8/24/2000 

0 

0 

1 

2 

0 

38 

553 

17164 

41 

65417 

30 

8 

0.047 

26 

L1.S 

Pass 

0.885 

BOF 

SOC 

0 

ok 

ACTI 

8/25/1999 

0 

0 

0 

0 

0 

0 

412 

22184 

0 

68858 

53 

24 

0.041 

25 

L1.5 

Pass 

0.887 

40C 

0 



TC70 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Bhrd. PDX 

503-247-1667 

Contect Ken Swingle 

Substafion/Stte: 

Transformer No.: 

Manutecturer 

Voitege: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Mettiane 

Ettiane 

Carbon Monoxide 

Carbon Dtoxide 

Oxygen 

Totet Combustibles 

Totel Gas 

OIL QUALITY 

Dtelectric Break (kV) 

Water in Fluid (ppm) 

Add Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspectton 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Levei 

SubSA 

PQH-0714 

12470/460 

JACO 

6/16/2004 

0 

4 

5 

12 

8 

336 

2340 

113 

365 

5.3% 

43.7 

20.3 

0.014 

44 

L2.5 

Pass 

0.875 

75F 

350 

ok 

JACO 

8/12/2002 

0 

5 

6 

13 

6 

597 

2995 

67 

627 

52463 

42.5 

23.3 

0.014 

44.5 

L2.5 

Pass 

0.8745 

71F 

48C 

ok 

Date: 

Report tty 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

6 

6 

13 

5 

611 

3178 

106 

641 

52986 

39 

27.3 

0.014 

45.1 

L2.5 

Pass 

0.875 

80F 

SOC 

Ok 

7/1/2004 

KH 

2 

451 

rtemp 

5.4 

JACO 

9/11/2001 

0 

5 

6 

14 

6 

635 

4654 

62 

666 

59232 

39.5 

20.1 

0.022 

45 

L2.5 

Pass 

0.8745 

70F 

45C 

Ok 

ACTI 

8/24/2000 

0 

5 

19 

30 

18 

885 

4642 

4325 

957 

57139 

34 

5 

0.02 

38 

L2.S 

Pass 

0.883 

SOF 

450 

ok 

ACTI 

8/25/1999 

0 

3 

1 

2 

1 

574 

3431 

3520 

581 

71043 

50 

16 

0.017 

38 

L2.S 

Pass 

0.887 

46c 

0 

GAS DIAGNOSTICS 
Rogers Rafio 

CeHulose Ratto (CO2/C0) 
lEEBANSl (C57.104-1991) 

COMMENTS 



TC71 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503)266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard Date: 6/29/2004 

Address: 5555 N Channel Blvd. PDX Ftoport by KH 

Phone: 503-247-1667 

Contect Ken Swingle Class: 

Substetion/Site: Portable 32-5 MV/V: 1 

TransfonnerNo.: P01S676 Gallons: 240 

Manutecturer GE PCB's silicone 

VoHage: 12470/460 % Imp. 5.5 

I: 

1 Carbon Monoxide 

1 Carbon Dioxide 

1 Oxygen 

1 Totet ComtHistibles 

Totel Gas 

OIL QUALITY 

Dieledric Break (kV) 

Water in Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

1 Vteuai Inspection 

Specific Gravity 

OPERATING CONDITIONS 

1 AmbientTemp. 

1 Winding Temp. 

1 Liquid Temp. 

1 Pressure 

Liquid Level 

GAS DIAGNOSTICS 

1 Rogers Ratio 

1 Cellulose Ratio (C02/C0) 

lEEE/ANSl (CS7.104-1991) 

COMMENTS 

662 

5433 

17946 

739 

11.89% 

41.1 

6.8 

0.006 

0 

Pass 

0.964 

75F 

SOC 

ok 

0-0-0-2 

8.21 

728 

5225 

14219 

780 

11.12% 

38.4 

9.4 

0.008 

0 

Pass 

0.9626 

66F 

35C 

ok 

1236 

5567 

5220 

1328 

114823 

46.7 

13.9 

0.006 

0 

Pass 

0.9644 

80f 

48C 

ok 

1254 

6849 

3851 

1351 

103110 

43.5 

6.8 

0-011 

0 

Pass 

0.9628 

70F 

320 

npg 

ok 



TC73 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Bhrd. PDX 

503-247-1667 

Contact Ken Swingle 

Substatton/Site: 

Transformer No.: 

Portabte 32-3 

87V1243 

Ntenutecturer Vantram 

Vottage: 

UbUsed 

DISSOLVED GASES PPM 

Acetytene 

Hydrogen 

Ethytene 

Methane 

Etiiane 

Cartion Monoxide 

Carbon Dtoxide 

Oxygen 

Totel Combustibtes 

Totet Gas 

OIL QUALITY 

Dlelecb'lc Break (kV) 

Water in Fluid (ppm) 

Add Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTMColor 

Visual Inspedion 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Uvel 

12470/460 

JACO 

6/16/2004 

0 

17 

17 

17 

4 

608 

3603 

111 

663 

5.3% 

41.6 

15.7 

0.011 

46 

1.5 

Pass 

0.875 

75F 

45C 

0 

ok 

JACO 

8/5/2003 

0 

16 

14 

13 

4 

479 

3372 

81 

526 

51075 

39.2 

29.7 

0.011 

45.7 

1.5 

Pass 

0.875 

69F 

680 

0 

ok 

Date: 

Report by 

Class: 

MVA: 

Galtons: 

PCB's 

%Imp. 

JACO 

8/12/2002 

0 

16 

1 

16 

0 

714 

4455 
882 

747 

76069 

32.5 

15.7 

0.008 

46.2 

1.5 

Pass 

0.87 

SOF 

480 

0 

ok 

7/1/2004 

KH 

2 

600 

rtemp 

5.7 

JACO 

9/11/2001 

0 

7 

18 

16 

S 

333 

4915 

82 

319 

60933 

39.1 

21.3 

0.014 

46.5 

1.5 

Pass 

0.8705 

70F 

40c 

0 

ok 

ACTI 

8/24/2000 

0 

18 

75 

48 

16 

962 

60SS 

4850 

1119 

61085 

33 

7 

0.015 

39 

L2.0 

Pass 

0.8B 

SOF 

40c 

npg 

ok 

ACTI 

8/25/1999 

0 

6 

14 

10 

1 

4501 

596 

1900 

627 

65369 

49 

13 

0.008 

42 

L2.0 

Pass 

0.883 

42c 

GAS DIAGN0S11CS 
Rogere Ratio 

Cellutose Ratto (C02/C0) 
lEEE/ANSl (CS7.104-1991) 

COMMENTS 

nneds pressure 



TC74 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 
(503) 266-7173 

• IL A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substata'on/Stte: 

TransfonnerNo.: 

Subs 

P014476 

Manutecturer GE 

Voitege: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethytene 

Methane 

Ettiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Totel Combustibles 

Totel Gas 

OIL QUALITY 

Dielectrto Break (kV) 

Water to Fluid (ppm) 

Add Number (mg KOH/g) 

Intertectel Tens.(dyne$/cm) 

ASTM Cotor 

Vteuai Inspectton 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Uvel 

GAS DIAGNOSTICS 

Rogers Ratio 

Cellulose Rafio (C02/C0) 

lEEE/ANSl (057.104-1991) 

COMMENTS 

12470/460 

JACO 

6/16/2004 

0 

60 

0 

23 

2 

984 

4490 

8032 

1069 

11.78% 

48.5 

7.8 

0.003 

0 

Pass 

0.963 

75F 

330 

ok 

0-0-0-2 

4.56 

JACO 

8/5/2003 

0 

7 

0 

11 

1 

267 

3355 

23275 

286 

11.39% 

39.6 

25 

0.003 

0 

Pass 

0.9712 

71F 

SOC 

ok 

Date: 

Report by 

Class: 

MV/V: 

Gallons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

61 

0 

21 

2 

861 

3985 

5442 

945 

102305 

42 

14.4 

0.006 

0 

Pass 

0.963S 

SOF 

40C 

ok 

6/29/2004 

KH 

1 

240 

silicone 

5.5 

JACO 

9/11/2001 

0 

60 

0 

22 

2 

903 

3935 

10752 

987 

122087 

46.1 

5.7 

0.006 

0 

Pass 

0-9622 

- 70F 

SSC 

npg 
ok 

ACTi 

8/24/2000 

0 

91 

1 

45 

6 

1027 

2846 

9121 

1170 

74431 

30 

12 

0.002 

L0.5 

Pass 

0.971 

BOF 

40C 

npg 

ok 

ACTi 

8/25/1999 

0 

28 

0 

6 

0 

730 

2858 

15323 

764 

114837 

32 

26 

0.003 

L0.5 

Pass 

0.976 

330 



TC75 

1 ENGINEERED SUBSTATION SERVICES INC. | 
1^1 

m 
H 

1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)M6-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

SSSS N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substafionffitte: 

1 Transformer No.: 

Sub 5 

PO14490 

Manutecturer GE 

Voitege: 

U b Used 

DISSOLVED GASES PPM 

/Vcetytene 

Hydrogen 

Ethylene 

1 Methane 

Ettiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Totel Combusfibles 

Totel Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water In Fluid (ppm) 

Add Number (mg KOH/g) 

Intertecial Tens.(dyn^/cm) 

ASTM Colnr 

Vlsua! Inspection 

Specific Gravity 

OPERATiNG CONDITIONS 

/VmbientTemp. 

Winding Temp. 

1 Liquid Temp. 

Pressure 

Liquid Level 

GAS DIAGNOSTICS 

Rogers Ratio 

Celtolose Ratio (C02/C0) 

IbbE/ANSt (CS7.104-1991) 

COMMENTS 

12470/460 

JACO 

6/16/2004 

0 

19 

0 

81 

4 

367 

2048 

15938 

471 

11.89% 

37.9 

6.8 

0.003 

0 

Pass 

0.963 

7SF 

290 

npg 

ok 

2-0-0-2 

5.58 

JACO 

8/5/2003 

0 

17 

1 

83 

4 

360 

2060 

1419 

465 

11.12% 

39.5 

12 

0.003 

0 

Pass 

0.9672 

71F 

310 

npg 

ok 

Date: 

Repwtby 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

23 

1 

81 

4 

367 

1691 

10942 

476 

110157 

50.9 

9.8 

0.006 

0 

Pass 

0.9612 

SOF 

390 

npg 

ok 

6/29/2004 

KH 

1.5 

315 

silicone 

5.54 

JACO 

9/11/2001 

0 

31 

0 

100 

4 

452 

1894 

14571 

587 

124866 

47.1 

6.3 

0.006 

0 

Pass 

0.9632 

70F 

390 

npg 

low 

ACTI 

8/24/2000 

0 

53 

2 

183 

16 

659 

1306 

9079 

913 

74179 

37 

19 

0.002 

L0.5 

Pass 

0.969 

BOF 

SSC 

npg 

tow 

ACTI 

8/25/2000 

0 

28 

0 

76 

1 

458 

1455 

13837 

563 

126025 

38 

9 

0.001 

L0.5 

Pass 

0.973 

33C 



TC76 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: SSSS N Channel Blvd. PDX 

Phone: 503-247-1667 

Contect Ken Swingte 

Substetion/Site: Sub 4 

TransfonnerNo.: PCT2S21-0101 

Manutecturer West 

Voitege: 12470/460 

Date: 6/29/2004 
Report by 

MVA: 

Gallons: 

PCB's 

%lmp. 

KH 

1 

200 

silicone 
5.94 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Ettiyiene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dtoxide 

Oxygen 

Totel Combustibles 

TntalGas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

Add Number (mg KOH/g) 

Intertectel Tens.(dynes/cm) 

/VSTM Color 

\nsual inspection 

Specttto Gravity 

>PERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

Uquid Temp-

Pressure 

Uquid Level 

JACO 

6/16/2004 

0 

6 

0 

42 

4 

496 

6951 

25599 

548 

13.68% 

36.3 

27.1 

0.006 

0 

Pass 

0.962 

7SF 

SSC 

4 

ok 

JACO 

8/5/2003 

0 

30 

0 

79 

4 

1655 

6794 

1245 

1768 

11.33% 

43.9 

8.3 

0.003 

0 

Pass 

0.969 

SOF 

SOC 

4 

ok 

JACO 

8/12/2002 

0 

32 

0 

78 

4 

1648 

7421 

2864 

1762 

125571 

37.1 

12.4 

0.006 

0 

Pass 

0.963 

BOF 

500 

4 

Ok 

JACO 

9/11/2001 

0 

46 

0 

82 

3 

2037 

11838 

3384 

2168 

158357 

45.5 

7.8 

O.OOS 

0 

Clear 

0.962 

AC7J 

8/25/1999 

0 

21 

0 

S3 

0 

1612 

9722 

10872 

1686 

125843 

36 

14 

0.003 

L0.5 

Pass 

0.974 

SOC 

•0.25 

GAS DIAGNOSTICS 

Rogers Ratio 2-0.0-2 

Cellulose Ratio (C02/C0) 14.01 

lEEBANSl (C57.104-1991) 

COMMENTS 

evident moisture rise - inspect 

file:///nsual


TC77 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

1 Customer Cascade General Shipyard 

1 Address: 

1 Phone: 

5555 N Channel Blvd. PDX 

503-247-1667 

1 Contect Ken Swingte 

1 Substatton/Site: 

1 Transformer No.: 

1 Manutecturer 

1 Voitege: 

1 U b Used 

1 D ISSOLVED G A S E S P P M 

1 /Vcetylene 

1 Hydrogen 

1 Ethylene 

1 Mettiane 

Etiiane 

1 Carbon Monoxide 

1 Carbon Dioxide 

1 Oxygen 

1 Totel Combustibles 

1 Total Q K 

OIL Q U A U T Y 

Dielectric Break (kV) 

Water i n Fluid (ppm) 

1 /Vcid Number (mg KOH/g) 

1 Intertectel Tens.(dynes/cm) 

1 ASTMColor 

1 Visual Inspectton 

1 Specific Gravity 

OPERATING CONDITIONS 

1 /VmbientTemp. 

1 Winding Temp. 

1 Uquid Temp. 

1 Pressure 

1 Liquid Levei 

1 G A S DIAGNOSTICS 

1 Rogers Rafio 

1 Cellutose Ratio (C02/CO) 

IEEE//VNSI (C57.104-1991) 

C O M M E N T S 

Sub 3 

R277558 

12470/480 

JACO 

6/16/2004 

0 

40 

0 

27 

3 

613 

6108 

8673 

883 

11.42% 

39.3 

30.2 

0.003 

0 

Pass 

0.9625 

75F 

40C 

1.2 

ok 

0-0-0-2 

9.96 

1 slight moisture 

JACO 

8/5/2003 

0 

35 

0 

27 

3 

583 

6355 

8771 

648 

11.3% 

39.7 

35.4 

0.003 

0 

Pass 

0.9695 

75F 

430 

1.8 

high 

Date: 

Report tty 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

8/12/2002 

0 

33 

1 

26 

3 

563 

6341 

8119 

626 

114S38 

47.7 

42.8 

0.006 

0 

Pass 

0.863S 

SOF 

450 

2 

high 

6/29/2004 

KH 

1.5 

321 

siltoone 

JACO 

9/11/2001 

0 

46 

0 

29 

2 

681 

9382 

13861 

758 

151671 

46.1 

36.5 

0.006 

0 

Pass 

0.9625 

70F 

440 

3 

high 

ACTi 

8/25/2000 

19 

100 

13 

83 

13 

1046 

8934 

13060 

1274 

101936 

36 

38 

0.005 

L0.5 

Pass 

0.969 

SOF 

40C 

1.5 

high 

ACTI 

2/7/2000 

0 

18 

0 

7 

0 

535 

730 

20371 

560 

130420 

37 

34 

0.003 

LO.S 

Pass 

0.973 

42C 

1.5 



TC78 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• IL ANALYSIS TEST RESULTS 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Bhrd. PDX 

503-247-1667 

Contect Ken Swingle 

Substafion/Stte: 

Transformer No.: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethytene 

Mettiane 

Ettiane 

Carbon Monoxide 

Carbon Dtoxide 

Oxygen 

Totel Combusfibles 

Totel Gas 

OIL QU/U.ITY 

Dietectric Break (kV) 

Water In Fluid (ppm) 

Add Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTMColor 

Visual Inspectton 

Specific Gravtty 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

Sub 3 

R277S57 

12470/480 

JACO 

6/16/2004 

0 

26 

0 

7 

1 

240 

4423 

22150 

274 

12.32% 

50.2 

37 

0.003 

0 

Pass 

0.962 

7SF 

380 

-0.5 

ok 

JACO 

8/S/2003 

0 

19 

0 

5 

1 

184 

3503 

21138 

209 

11.34% 

39.7 

42.7 

0.003 

0 

Pass 

0.969 

75F 

420 

0 

high 

Date: 

Report by 

Class: 

MVA-

Galtons: 

PCB's 

% Imp. 

JACO 

8/12/2002 

0 

13 

0 

4 

1 

131 

2626 

20870 

149 

117158 

50.9 

48.5 

0.006 

0 

Pass 

0.9628 

SOF 

420 

0 

high 

6/29/2004 

KH 

1 

268 

silicone 

6 

JACO 

9/11/2001 

0 

10 

0 

3 

0 

78 

1671 

32373 

91 

139818 

43.6 

42.8 

0.008 

0 

Pass 

0.963 

70F 

410 

0 

high 

ACTI 

8/24/2000 

0 

0 

0 

0 

0 

22 

580 

24101 

24 

91355 

29 

49 

0.005 

L0.S 

Pass 

0.967 

SOF 

40C 

0 

high 

ACTI 

8/25/1999 

0 

0 

0 

0 

0 

0 

460 

43478 

0 

141319 

31 

42 

0-002 

LO.S 

Pass 

0.981 

420 

-0.25 

GAS OIAGNOSTICS 

Rogere Rafio 0-0-0-2 

Cellulose Rafio (C02/C0) 18.42 

lEEE/ANSl (CS7.104-1991) 

C O M M E N T S 

needs pressure 

sl ight moisture 



TC79 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Blvd. POX 

503-247-1667 

Contect Ken Swingle 

Substetion/Stte: 

Transformer No.: 

Sub l 

910396-Al 

Manutecturer Square D 

Vottage: 

Lab Used 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Etiiane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Totel Combustibles 

Totel Gas 

OIL QUALITY 

Dieledric Break (kV) 

Water in Fluid (ppm) 

/Vdd Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Cotor 

Visual Inspectton 

Spedfic Gravtty 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

6/16/2004 

0 

4 

14 

14 

2 

290 

2025 

S3 

324 

5.4% 

40.5 

13.4 

0.025 

42.4 

L3.5 

Pass 

0.879 

75F 

40C 

2.5 

ok 

JACO 

8/5/2003 

0 

4 

15 

14 

3 

287 

2159 

68 

323 

54216 

40.6 

4.7 

0.023 

42.3 

L3.5 

Pass 

0.8781 

71F 

39C 

2 

ok 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

8/12/2002 

0 

5 

18 

16 

3 

323 

2610 

131 

365 

62288 

41.1 

9.9 

0.02 

43.4 

LS.S 

Pass 

0.879 

80F 

410 

2.9 

ok 

7/1/2004 

KH 

1.5 

345 

rtemp 

6.3 

JACO 

9/11/2001 

0 

4 

19 

17 

3 

342 

2584 

63 

385 

67529 

40.8 

5.2 

0.042 

43.1 

L3.5 

Pass 

0.8784 

70F 

40c 

2.5 

ok 

ACTI 

8/24/2000 

0 

7 

81 

46 

13 

665 

3022 

1677 

812 

42953 

41 

8 

0.029 

36 

L3.6 

Pass 

0.888 

SOF 

40c 

0 

ok 

ACTI 

S/25/1999 

0 

3 

5 

3 

0 

237 

1378 

3503 

248 

57834 

41 

7 

0.027 

35 

L3.5 

Pass 

0.892 

42c 

0.25 

GAS DIAGNOSTICS 
Rogere Ratio 

Cellulose Ratio (CO2/C0) 
lEEE/ANSl (C57.104-1991) 

COMMENTS 



TC80 

ENGINEERED SUBSTATION S E R V I C E S INC. 
1 ^ 1131 SE 2nd Ave. 

\ — s Canby, Oregon 97013 

(503) 266-7173 

i • I L A N A L Y S I S T E S T R E S U L T S 

Customer 

Address: 

Phone: 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Contact Ken Swingle 

Substetion/Site: 

Transfomier N a : 

S u b l 

910396-B1 

Manutecturer Square D 

Vottage: 

LabUsed 

D ISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ethylene 

Methane 

Etiiane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Totel Combustibles 

Totel Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

A d d Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Visual Inspection 

Specific Gravity 

OPERATING CONDITIONS 

AmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

12470/480 

JACO 

6/16/2004 

0 

2 

2 

15 

4 

337 

2379 

57 

360 

4.6% 

39.4 

10.5 

0.022 

48.4 

3 

Pass 

0.877 

75F 

40C 

0 

ok 

JACO 

8/5/2003 

0 

3 

2 

12 

3 

323 

2419 

68 

343 

45628 

40.3 

5.8 

0.023 

42 

3 

Pass 

0.877 

71F 

380 

-0.8 

ok 

Date: 

Report by 

Class: 

MV/V: 

Gallons: 

PCB's 

% l m p . 

JACO 

8/12/2002 

0 

6 

2 

14 

3 

376 

3021 

73 

400 

52232 

44.4 

19.8 

0.023 

44.3 

3 

Pass 

0.877 

BOF 

410 

-0-2 

ok 

7/1/2004 

KH 

2 

390 

rtemp 

6.05 

JACO 

9/11/2001 

0 

4 

2 

15 

3 

412 

4192 

74 

436 

58144 

43 

5.2 

0.02 

44.2 

3 

Pass 

0.8765 

70F 

380 

0 

ok 

ACTI 

8/24/2000 

0 

5 

9 

36 

13 

654 

4147 

1711 

717 

39997 

39 

5 

0.028 

35 

L3.5 

Pass 

0.885 

BOF 

40c 

0 

Ok 

ACTI 

8/2S/1999 

0 

3 

0 

3 

0 

190 

1703 

16668 

196 

103832 

34 

11 

0.028 

36 

LS.S 

Pass 

0.889 

42c 

-1 

GAS DIAGNOSTICS 

Rogere Ratio 

Cellutose Ratio (C02/C0) 

IEEE/ANSI (057.104-1991) 

COMMENTS 

needs pressure 



TC81 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503)266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Bh/d. PDX 

503-247-1667 

Contect Ken Swingle 

Substetion/Site: 

Transfonner No.: 

Subl 

910396-CI 

Manutecturer Square D 

Voltage: 

UbUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Etttylene 

Mettiane 

Etiiane 

Carbon Monoxide 

Cartion Dioxide 

Oxygen 

Totel Combustibles 

Totel Gas 

OIL QUALITY 

Dtelectric Break (kV) 

Water to Fluid (ppm) 

Acid Number (mg KOH/g) 

Intertecial Tens.(dynes/cm) 

ASTM Color 

Vteuai Inspection 

Specific Gravity 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

12470/480 

JACO 

6/16/2004 

0 

19 

1 

11 

2 

285 

2263 

36 

318 

4.5% 

41 

14 

0.022 

42.3 

3 

Pass 

0.878 

7SF 

40 

0 

ok 

JACO 

8/5/2003 

0 

21 

1 

9 

2 

278 

2379 

68 

311 

45310 

46.1 

7 

0.023 

42 

3 

Pass 

0.8776 

81F 

39 

-0.6 

ok 

Date: 

Report by 

Ctess: 

MVA: 

Gallons: 

PCB's 

% Imp. 

JACO 

8/12/2002 

0 

27 

2 

10 

2 

3005 

2853 

209 

346 

50073 

42.7 

12.8 

0.025 

42.2 

3 

Pass 

0.879 

80F 

430 

0 

Ok 

7/1/2004 

KH 

2 

390 

rtemp 

5.75 

JACO 

9/11/2001 

0 

26 

1 

12 

3 

310 

3629 

S7 

352 

52887 

42.8 

8.6 

0.025 

42.3 

3 

Pass 

0.8785 

70F 

40c 

0 

ok 

ACTI 

8/24/2000 

0 

44 

6 

24 

9 

550 

3540 

1640 

633 

36014 

34 

2 

0.027 

36 

L3.5 

Pass 

0.884 

BOF 

40c 

-1 

ok 

ACTI 

8/25/1999 

0 

17 

0 

6 

0 

296 

3125 

1306 

319 

56537 

45 

29 

0.028 

37 

L3.5 

Pass 

0.885 

43c 

-1 

GAS DIAGNOSTICS 
Rogere Ratio 

Cellulose Ratio (C02/C0) 
IEeE//VNSI (CS7.104-1991) 

COMMENTS 

need pressure 



TC82 

ENGINEERED SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer 

/Vddress: 

Phone: 

Contect 

Substation/Site: 

Transformer No.: 

Cascade General Shipyard 

5555 N Channel Blvd. PDX 

503-247-1667 

Ken Swingle 

Sub7 

M690624TLPA 

Manutecturer GE 

Voitege: 

UbUsed 

DISSOLVED GASES PPM 

/Vcetytene 

Hydrogen 

Etiiytene 

Methane 

Ethane 

Carbon Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

Totel Gas 

OIL QUALITY 

Dielectric Break (kV) 

Water in Fluid (ppm) 

ActoNianber (mgKOH/g) 

Intertedal Tens.(dynes/cm) 

/VSTM Color 

Visual inspection 

Spedfic Gravtty 

OPERATING CONDITIONS 

AmbtentTemp. 

Winding Temp. 

Uquld Temp. 

Pressure 

Liquid Level 

12470/480 

JACO 

6/16/2004 

0 

36 

4 

12 

3 

478 

2136 

81 

533 

4.38% 

47.3 

11.7 

0.017 

44.2 

0.6 

Pass 

0.891 

75F 

25C 

-2 

ok 

JACO 

8/5/2003 

1 

34 

5 

12 

3 

517 

2574 

62 

572 

4.82% 

51.3 

12.5 

0.011 

36.9 

LO.S 

Pass 

0.8918 

75F 

2SC 

-3 

ok 

Date: 

Report by 

Class: 

MV/V: 

Gallons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

40 

5 

14 

3 

604 

3089 

1080 

688 

58424 

48.4 

11.4 

0.011 

37.1 

L0.5 

Pass 

0.8924 

SOF 

350 

0 

ok 

6/29/2004 

KH 

0.75 

230 

no date 

5.75 

JACO 

9/11/2001 

0 

41 

5 

15 

3 

656 

4176 

166 

720 

62867 

45.6 

8.5 

0.014 

37.1 

L0.5 

Pass 

0.8925 

70F 

26C 

-1.5 

ok 

ACT! 

8/24/2000 

0 

73 

IS 

37 

13 

917 

3797 

3874 

1055 

46226 

46 

7 

0.02 

31 

L0.5 

Pass 

0.902 

SOF 

25C 

0 

ok 

ACTI 

8/25/1999 

0 

19 

1 

5 

1 

531 

3035 

3583 

557 

65891 

37 

17 

0.014 

32 

LO.S 

Pass 

0.901 

320 

0 

GAS DIAGNOSTICS 
Rogers Ratio 0-0-1-0 

Celtulose Ratio (CO2/C0) 4.47 
IEEE/ANSI (C57.104-1991) 

COMMENTS 

needs pressure 



TC83 

E N G I N E E R E D SUBSTATION SERVICES INC. 
1131 SE 2nd Ave. 

Canby, Oregon 97013 

(503) 266-7173 

• I L A N A L Y S I S T E S T R E S U L T S 

Customer Cascade General Shipyard 

Address: 

Phone: 

5555 N Channel Bh/d. PDX 

503-247-1667 

Contact Ken Swingle 

Substefion/Stta: 

Transformer No.: 

Sub 8 

M590623TLPA 

Manufacturer GE 

Voitege: 

LabUsed 

DISSOLVED GASES PPM 

Acetylene 

Hydrogen 

Ettiytene 

Metiiane 

Ettiane 

Cartion Monoxide 

Carbon Dioxide 

Oxygen 

Total Combustibles 

TotelGas 

OIL QUALITY 

Dietectiic Break (kV) 

Water in Fluid (ppm) 

Add Number (mg KOH/g) 

intertectel Tens.(dynes/cm) 

/VSTM Color 

Visual Inspection 

Specific Gravtty 

OPERATING CONDITIONS 

/VmbientTemp. 

Winding Temp. 

Liquid Temp. 

Pressure 

Uquid Level 

12470/480 

JACO 

6/16/2004 

0 

42 

3 

16 

4 

614 

2616 

73 

679 

S.91% 

53.2 

7 

0.011 

42.1 

0.5 

Pass 

0.89 

75F 

350 

-0.5 

JACO 

8/S/2003 

0 

36 

3 

11 

2 

477 

2246 

65 

529 

4-67% 

50.9 

6.3 

0.011 

41.1 

0.5 

Pass 

0.8915 

69F 

SOC 

0 

NOLG 

Date: 

Report by 

Class: 

MVA: 

Gallons: 

PCB's 

%lmp. 

JACO 

8/12/2002 

0 

38 

3 

13 

3 

538 

2529 

79 

595 

53457 

46,9 

8 

0.014 

43 

0.5 

Pass 

0.8919 

SOF 

350 

0 

NOLG 

6/29/2004 

KH 

0.75 

230 

no date 

5-75 

JACO 

9/11/2001 

0 

38 

3 

15 

3 

609 

3217 

114 

668 

60959 

41.5 

13 

0.017 

38.7 

L0.5 

Pass 

0.8925 

70F 

270 

0 

NA 

ACT! 

8^4/2000 

0 

62 

8 

34 

11 

836 

2748 

3386 

951 

44515 

36 

5 

0.02 

30 

L0.5 

Pass 

0.898 

BOF 

25C 

ok 

ACTI 

8/25/1999 

0 

20 

1 

B 

0 

502 

2269 

3246 

531 

64744 

39 

20 

0.014 

31 

0.5 

Pass 

0.898 

27C 

GAS DIAGNOSTICS 
Rogere Ratio 0 )̂-0-0 

Cellulose Ratto (C02/C0) 4.26 
IEEE/ANSI (C57.104-1991) 

COMMENTS 

needs pressure 
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Principal Site Activity 
This is a ship repair facihty. 

Understanding the Hazards at this Facility 
The most significant and common hazards exposing the shipbuilding and ship repair industry 
(involving large steel hulls) are centered on damage to cranes, rendering them inoperable. This 
damage could stem from windstorm; improper rigging that could lead to impact damage; or 
overloading, which could result in structural damage or overturning. In addition to the physical 
damage, the loss ofa crane can result in significant interruption to production. 

This knowledge ofthe common hazards and our loss experience show that the following areas should 
be considered most important: 

For indoor cranes, in addition to routine maintenance, provide proper training for both operators and 
riggers. Ensure cranes are equipped witli safeguards such as load indicators, brakes, and rail 
clamps. Sling and hook maintenance and testing programs should be instituted and closely 
followed. For outdoor cranes, in addition to training for both operators and riggers, routine 
maintenance should include all braking systems. Safeguards such-as wind-velocity indicating devices, 
rail clamps, stowage pins and load indicators should be provided. Wind securement procedures should 
be in writing and periodically reviewed. Wind and hail accounts for over 70 percent ofthe damage in 
this occupancy. 

At this facility, the high wind hazard to the creines is understood and procediires are in place for 
securing cranes during a windstorm; however, these procedures are not readily available in writing 
other than to state that use of cranes with winds above 35 mph would be extremely limited. 

Also discussed during this visit, was the seismic (earthquake) hazard common to the west coast, which 
can damage gas piping systems releasing natural gas into buildings. The gas will often be ignited by 
nearby electrical energy resulting in a fire and/or explosion. Often sprinkler piping will have been 
damaged by the same seismic event and rendered ineffective allowing fire to spread unabated. The 
presence of natural gas in Building Nos. 4, 10, 43, 72,73, and Central Utilities provides for this hazard 
at this facility. Provision of seismic gas shut off valves for each gas service (exterior) or a remote 
seismic sensor tied to close a safety shut-off valve and open a down stream vent valve was 
discussed. Management has agreed to look into providing this equipment to mitigate the fire following 
earthquake hazard. 

"Key Exposures" are those that can most directly impact loss experience. Associated recommendations 
are flagged as "Key" since they address the hazards diat are most likely to lead to a serious loss. 

777/.T report is slrictly informalional ami is intended ta reduce the possibil i ty o f loss to property insured by Ihe Affi l iated F M ln.iurance Company by bringing lo your 
alienlioi! certain potential hazards and/or conditions, l l does not imply that a i l other hazards or condiiions are under control. You mast malte the decision on whether 
and how to address any hazard or condition. The l iabil i ty ofAj j i l ia ted F M in.mrance Company is l i iniied to that contained in its insurance policies. No liabil ity or 
policy coverage is created by reason o f this repon or lhe inspection upon which i l is based. 

Index: 077501.02-20 / Accounl; 23-39523 / OrilBrlD: 846650-2 • 



Manayement of Exposures 
Certain potential hazards and conditions were evaluated at this facility. Completion ofthe following 
items will help lower both the frequency and severity of losses and minimize the possibility of costly 
interruptions to your business. 

Key [xposures 
Experience shows that the majority of all losses in this type of facility can be prevented or minimized 
by addressing the Key Exposures, which are flagged below. 

nc nt nni Provide a high wind procedui-e to include securing all cranes. 

j(gy A high wind contingency plan should be developed and formalized at this facility. Appropriate actions 
should be taken at specific time intervals prior to an oncoming storm to include crane securement in 
accordance with FM Global Property Loss Prevention Data Sheet 1-62, Cranes (forwarded to Jerry 
Hunt). Any required materials should be ready on hand and/or contractor services on retainer. 

The Hazard 

Status 

Approximately 90 percent ofthe time, cranes and stacker/reclaimers have 
sufficient protection against accidental (horizontal) movement by the fi-iction load 
and the holding power of their drive wheel brakes. However, the critical ten 
percent ofthe time, when wind velocities exceed about 35 mph or the rails are wet 
or greasy, it is necessary to provide positive anchorage to avoid accidental 
movement and costly damage. Most travehng machines, with brakes in good 
working order, have a sufficient holding force through friction between the drive 
wheels and rails to resist sliding due to wind velocities of at least 35 mph. A means 
to adequately secure cranes against accidental movement with wind speed above 
35 mph would reduce the potential for windstorm damage. 

' ^ ^ d i n | 1 ; ^ [ ^ - ^ ^ r y Hir^^^'^comiiiendation will be.co^]pJet |^3^^i^mb|r 
2006 

Ol-fll-flOl Reinforce sprinkler protection over Building No. 72 Rack Storage. 

Kgy The existing automatic sprinkler system should be reinforced to protect for twenty foot high rack 
storage of ordinary combustibles and noncombustible materials in combustible containers. The 
protection should be capable of providing a density of 0.36 gpm per sq. ft. over the hydraulically most 
remote 2,600 sq. ft. including a hose stream allowance of 500 gpm. The design should be based on a 
water supply of 75 psi static and 50 psi residual pressure with 1,483 gpm flowing. Plastic storage of 
poly rolls and tarps should not be stored in racks without the provision of in-rack sprinkler protection 
for the location of this storage in the racks. 

MBC 077501,02-20 / AccOUnl: 23-39523 / OllieilD: 846650-2 



05-03-00] continued 
The Hazard 

Status 

Hydraulic calculations were ran for the existing sprinkler protection. Only a 
minimum density of 0.09 gpm per sq. ft. over the hydrauhcally most remote 2,568 
sq. ft. was found to be available. This will not allow protection of this warehousing 
operation and a fire originating here would be expected to spread throughout this 
bay. Spread ofthe fire would be stopped by the combination ofthe existing 
sprinkler protection, fire department response and provision of walls separating the 
warehouse fi'om the rest ofthe building. 

3Che3:^c^cimendation will be studied tor possible completion^ 

05-03-002 
Key 

The Hazard A severe fire and/or explosion could occur foilowing serious earthquake, resulting 
from rupture of the gas lines supplying the boilers and other gas users. This 
seismic event could also result impaired sprinkler protection due to a lack of 
complete seismic bracing which would than allow the fire to spread to where ever 
combustibles are present in either the construction or occupancy-

Technical Detail An in line seismic gas shut-off valves which meets the requirements of ASCE 25-
97 or listed with the State of California/ City of LA should be installed per 
manufacturers instructions, at the supply side to each individual building utilizing 
fuel. Install seismic gas shut-off valves outside buildings, downstream ofthe 
pressure regulator, and in a clearly marked and accessible location. Size valves in 
accordance with applicable local gas plumbing code or the Intemational Fuel Gas 
Code to the maximum gas demand and allowable pressure drops in the system, so 
that the supply pressure at any equipment is greater than the minimum required for 
proper equipment operation. Mount seismic gas shut-off valves, including the 
sensing means, in accordance with the manufacturer's instructions and in a manner 
that the valve sensing device responds to earthquake ground motions and not to 
motions that may result from the dynamic response of structures, equipment or 
their accessories. Attach valves and sensing means to rigid mountings only. 

As an altemative provide a remote seismic sensor and safety shut-off valves 
arranged to shut off the gas supply to the entire gas supply system and vent the gas 
down stream ofthe safety shut-off valve at a safe location away from buildings and 
equipment. 

Status Jlth f̂e'CQmnieiitilfipnfeWill be stutncti lar possible'cSS 
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OB-05-002 Gonduct rcijular infrared thermographic suryeysP 

The Hazard 

Status 

Through early discovery of loose electrical connections, the potential for these 
connections overheating to the point that they result in fire or circuit damage can 
be greatly reduced. 

TJie recommcpdation will be studied foi possib'c completionj-y' 

nc nc nno Begin an electrical switch and breaker inspection and exercise program. 

All low voltage switches and molded case circuit breakers should be visually inspected and exercised 
periodically in accordance witli FM Global Property Loss Prevention Data Sheet 5-20, Electrical 
Testing. Records of such testing should be kept onsite for future reference. 

The Hazard 

Status 

FM Global loss statistics show that electrical failures account for more industrial 
dollar losses than any other peril. By recognizing and preventing such losses, the 
potential for fires and electrical systems damage will be substantially reduced. 

Acpprdmg to Mr Ken Swingle, the recommendation will be studn-d lor pCbiiblc 
completion^— ~' 

no ncnn* Submit the emergency response and hot work plans to FM Global for review. 

The written plan should define the scope and duties of all members. Members should include a person-
jn-charge, a person designated to call tlie fire department, a sprinkler control valve operator, personnel 
trained in the use of fire extinguishers, small hose and salvage techniques, and a person designated to 
shut down fiiel and electric supplies to the affected area. 

The Hazard 

Status 
•^ 

A thoroughly documented emergency plan would reduce the magnitude of a loss to 
this facility if once should occur, by providing for prompt action to effectively 
minimize the impact and extent ofthe loss event. 

;Xherccommendatipn wiH,,be'cornpleted by July 2006','v'' 

05-03-004 Sheet rock the combustible walls and roof structure of Substation 4. 

Provide a layer of gypsum board wall covering over the plywood walls and on the underside ofthe 
wooden roof trusses of this substation. 

The Hazard 

Status 

An electrical failure could result in sparks igniting the several boxes of light bulbs 
stored which in turn would ignite the wooden walls and hence the wooden roof 
structure. Roof collapse would result causing impact and thermal damage to the 
electrical distribution equipment within this room. This would result in a lack of 
electrical power to Building Nos. 10,43 and 80. 

Per Mr. Single, future plans mayLrnclude relocajing this substation at which time 
ffistiblc construction would be eliminated ?sr 
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[jC no [jljlj Provide automatic sprinkler protection for Building No. 71. 

Adequate automatic sprinkler protection should be provided. 

The Hazard 

Status 

While smoke detection is provided in this office building, a fire developing within 
the combustible portions ofthe occupancy, consisting of office furniture and data 
processing equipment, could reach the wooden roof or second floor wooden floor 
before the fire department could respond and deploy fire fighting equipment 
effectively. 

This would not likely be accomplished unjess.^e. building is significantly 
remodelled 

nc no nnc improve seismic protection of sprinkler systems. 

The sprinkler protection seismic protection should be up graded to meet the intent of FM Global 
Property Loss Prevention Data Sheet 2-8, Earthquake Protection for Water-Based Fire Protection. 

The Hazard 

Technical Detail 

J^g^pgsent lack'of adequatê ^̂ ^ 
3^^§ejin;fhe event of an earthquake. The result of which would be the wetting of 
tlie'coTitefits of these buildings and the impairment of this sprinkler protection until 
repairs can be made. The typical sprinkler system at this location is provided 
lateral but not longitudinal braces. 

The needed upgrade consists ofthe following general areas of improvement: 

a. Longitudinal bracing should be provided on all feedmains and crossmains, 
spaced at no greater than eighty feet. Lateral bracing should be provided on all 
feedmains and crossmains, spaced at no greater than forty feet. Each should 
be provided at all elbows and tees. Where flexible couplings are found in 
horizontal pipe runs, every other coupling should be provided a lateral brace. 
The existing earthquake braces that are attached to two inch wooden roof 
members should be re-attached to wooden members having at least a four 
inch nominal thickness, or to concrete or steel. Those members tied to 
lightweight metal purlins should be re-attached to structural steel. Bracing 
attached to bottom chord of truss joists should be re-attached to the top chord. 

b. Open U-hangers used to hang branch lines should be equipped to prevent 
vertical movement ofthe branch lines. This includes the end of lines and at 
any location where the sprinkler is within two inches ofthe roof or other 
objects. 

c. Flexible couplings should be provided within twenty four inches ofthe tops 
and bottoms of risers. 

d. Flexible couplings should be provided within twenty four inches of the tops of 
pipe drops serving more than two sprinkler heads. 

e. Where flexible couplings are found in horizontal pipe runs, every other 
coupling should be provided a lateral brace. Where rigid couplings are used, 
location ofthe brace will be according to the forty foot rule per item b. above. 

iBte 077501.02-20 / Account 23-39523 / 846650-2 
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05-03-006 continued 
Technical Detail 

Status 

The existing eartliquake braces that are attached to two inches of wooden roof 
members should be re-attached to wooden members having at least a four 
inches of nominal thickness, or to concrete or steel. Those members tied to 
lightweight metal purlins should be re-attached to structural steel. 
Suspended ceilings should be braced in accordance with UBC requirements 
for Seismic Zone 3. 

3ie final conlcrcncc did not focus oh this recomraendatipii'. 

Risk Seduction 
Recommendations that have been completed or otherwise removed are summarized in this section. 
Hnman Element Recommendations that have been completed often do not have an associated loss 
estimate since they usually serve to lower the frequency and/or severity ofa loss. For diis reason, we 
quantify them by counting the number of such items that have been completed. 

The "counts" of recommendations referenced in this section include each part of multi-part 
recommendations except in cases where each part represents optional ways to address a single hazard. 
In such cases, the recommendation is only counted once. 

Physical Recommendalions 

^jghysicalxecommendalionsJiaYe been completed or removed since our last evaluation. 

Ptrysicat Risk Reduction History 
(Count of Recommendations) 

Mar 
2005 2006 

i Outstanding B Removed 
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Human [lenient Recommendalions 

The following Human Element recommendation has been completed or removed as a result of this 
evaluation: 

Rec 
Number 

05-03-003 

Recommendation Synopsis 
Reason for Deletion 

Provide regularly recorded testing ofthe boiler burner management (flame 
safeguard) systems. 

Removal 
Method 

Completed 
30, May 06 

Human Element Risk Reduction 
(Count of Itecommendations) 

Human Element Risk Fleduction History 
(Count of Recommendations) 

I Pdentiat Risk Reduction 
I l&sk Reduction (Removed Recs) I Outstanding 0 Removed 

Comments 

P|gi^Mlve been pioposcd lo establish an ample space foj cousli action of iie\v \tsscls This is 
prcsently-Eclljg,jcviewcd by senior m4nageme.nt with a decision as to implement itjun expected^ithin 

jî about OHcmontJTV'his would result inliel^pron-of Sub 4, alone with demuiiuon of about half of 

The sprinkler system maintenance crew has actively conducted flushing investigations over the past 18 
months in Buildmg No. 4. Results are considered acceptable for all bays except for No. 11 for which 
several cups of scale were collected. Mr. Nick Peters, Maintenance Supervi-sor has agreed to provide 
for a second flushing investigation of this system to include branch lines this coming summer to verify 
that all obstructive materials are now removed. 

077501.02-20 / AECDUDt 23-39523 / flnlBrlO: 846650-2 

r i 

file:///tsscls


Onyoing Services 
FM Global is available to provide support in all areas of property loss prevention. These services 
include: 

• Development of specifications for projects such as new construction, automatic protection 
systems, and process safeguards 

• Review of related project plans 
• Assistance in implementing and managing loss prevention programs 
• On site review and acceptance of completed projects 
• Assistance in managing impaired protection systems 

For access to these services, contact one ofthe following: 

Seattle Office: Brandon S Dominguez, Account Engineer: 
Key Center 
601 108th Avenue, N.E. 
Suite 1400 
Bellevue, WA 98004 
USA 
[1] (425) 455 5333 

Affiliated FM Insurance Company 
Portland Office 
1000 SW Broadway 
Suite 1150 
Portland, OR 97205 
USA 
[1] (503) 228 3650 

Reference Information 
Site Contact: 

Final Conference Attendees: 

Location Index Number: 

Account Number: 

( ^ , Gaie Caudill Operations Director at +1 503 2471545 

Mr Nick I'ciers ivmmtcnanc^ s pi.-vjsor; 
MI Ken Svniiii'i, \ cihties Mamt Manager; 
Mr Jerry Hunt, Facility Project Manager 
077501.02-20 

23-39523 
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Principal Site Activity 
This is a ship repair facility. 

Understanding the Hazards at this Facility 
The most significant and common hazards exposing the shipbuilding and ship repair mdustry 
(involving large steel hulls) are centered on damage to cranes, rendering them inoperable. This 
damage could stem fi-om windstorm; improper rigging that could lead to impact damage; or 
overloading, which could result in structural damage or overturning. In addition to the physical 
damage, the loss of a crane can result in significant interruption to production. 

This knowledge ofthe common hazards and our loss experience show that the following areas should 
be considered most important: 

For indoor cranes, in addition to routine maintenance, provide proper training for both operators and 
riggers. Ensure cranes are equipped with safeguards such as load indicators, brakes, and rail 
clamps. Sling and hook maintenance and testing programs should be instituted and closely 
followed. For outdoor cranes, in addition to training for both operators and riggers, routine 
maintenance should mclude all braking systems. Safeguards such as wind-velocity indicating devices, 
rail clamps, stowage pins and load indicators should be provided. Wind securement procedures should 
be hi writing and periodically reviewed. Wind and hail accounts for over 70 percent ofthe damage in 
this occupancy. 

Presently the shut down procedures are Ln place for high wind, but they are lacking the proper means 
to do so in writing. These are now being sought. 

Also discussed during this visit, was the seismic (earthquake) hazard common to the West coast, 
which can damage gas piping systems releasing natural gas into buildings. The gas will often be 
ignited by nearby electrical energy resulting in a fire and/or explosion. Often sprinkler piping will 
have been damaged by the same seismic event and rendered ineffective allowing fire to spread 
unabated. The presence of natural gas in Building Nos 4, 10, 72, 73, and Central Utilities provides for 
this hazard at this facility. Provision of seismic gas shut off valves are now planned and they will be 
installed over the next two months. 

Management of [xposures 
Certain potential hazards and conditions were evaluated at this facility. Completion ofthe following 
items will help lower both the frequency and severity of losses and minimize the possibility of costly 
interruptions to your business. 

Affiliated FM Insurance Company (Affiliated FM) has developed this report for insurance underwriting purposes. The report is provided to yon for informational 
purposes only to reduce the possibility of loss to property hy bringing lo your attention certain potential hazards or conditions. You must make the decision whether to 
take any action. AJfiliaied FM undertakes no duty to any parly by providing this report or peiforming the activities on which it is based. The liability ofAffiliaied FM is 
limited to that contained in its insurance policies. 

077501.02-20 / Account: 23-39523 / OrferlD: 846650-3 
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ncncnnt Provide a documented high wind procedure to include securing all cranes. 

A high wind contingency plan should be developed, fonnalized and documented at this facility. 
Appropriate actions should be taken at specific time intervals prior to an oncoming storm to include 
crane securement in accordance with FM Global Property Loss Prevention Data Sheet 1-62, 
Cranes (forwarded to Jerry Hunt). Any required materials should be ready on hand and/or contractor 
services on retainer. 

The Hazard 

Status 

Approximately 90 percent ofthe time, cranes and stacker/reclaimers have 
sufficient protection against accidental (horizontal) movement by the fi-iction load 
and the holduig power of their drive wheel brakes. However, the critical ten 
percent ofthe time, when wind velocities exceed about 35 mph or the rails are wet 
or greasy, it is necessary to provide positive anchorage to avoid accidental 
movement and costly damage. Most traveling machines, with brakes in good 
working order, have a sufficient holding force through friction between the drive 
wheels and rails to resist sliding due to wind velocities of at least 35 mph. A means 
to be documented for adequately secure cranes against accidental movement with 
wind speed above 35 mph would reduce the potential for windstorm damage. 

According to Mr. Ken Swingle, the recommendation will be completed by October 
2007. 

05-03-002 Provide an automatic seismic shut-off of natural gas supplies to all buildings. 

The Hazard A severe fire and/or explosion could occiu- following serious earthquake, resulting 
from rupture ofthe gas lines supplying the boilers and other gas users. This 
seismic event could also result impaired sprinkler protection due to a lack of 
complete seismic bracing which would than allow the fire to spread to where ever 
combustibles are present in either the construction or occupancy. 

Technical Detail An in line seismic gas shut-off valves which meets the requirements of ASCE 
25-97 or listed with the State of California/ City of LA should be installed per 
manufacturers instructions, at the supply side to each individual building utilizing 
fuel. Install seismic gas shut-off valves outside buildings, downstream ofthe 
pressure regulator, and in a clearly marked and accessible location. Size valves in 
accordance with applicable local gas plumbing code or the Intemational Fuel Gas 
Code to the maximum gas demand and allowable pressure drops in the system, 
so that the supply pressure at any equipment is greater than the minimum 
required for proper equipment operation. Mount seismic gas shut-off valves, 
including the sensing means, in accordance with the manufacturer's instructions 
and in a manner that the valve sensing device responds to earthquake ground 
motions and not to motions that may result from the dynamic response of 
structures, equipment or their accessories. Attach valves and sensing means to 
rigid mountings only. 

As an alternative provide a remote seismic sensor and safety shut-off valves 
arranged to shut off the gas supply to the entire gas supply system and vent the 
gas down stream ofthe safety shut-off valve at a safe location away fi"om 

IniBx: 077501.02-20 / Account: 23-39523 / Drdeilfl: 846650-3 
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05-03-002 continued 
Technical Detail 

Status 

buildings and equipment. 

The recommendation will be completed by October 2007. 

nc no nni Reinforce sprinkler protection over Building No 72 Rack Storage. 

The existing automatic sprinkler system should be reinforced to protect for twenty foot high rack 
storage of ordinary combustibles and noncombustible materials in combustible containers. The 
protection should be capable of providing a density of 0.36 gpm per sq, ft. over the hydraulically most 
remote 2 600 sq. ft. including a hose stream allowance of 500 gpm. The design should be based on a 
water supply of 75 psi static and 50 psi residual pressure with 1 483 gpm flowing. Plastic storage of 
poly rolls and tarps should not be stored in racks without the provision of in-rack sprinkler protection 
for the location of this storage in the racks. 

The Hazard 

Status 

Hydraulic calculations were ran for the existing sprinkler protection. Only a 
minimum density of 0.09 gpm per sq. ft. over the hydraulically most remote 2 568 
sq. ft. was found to be available. This will not allow protection of this warehousmg 
operation and a fire originating here would be expected to spread throughout this 
bay. Spread ofthe fire would be stopped by the combination ofthe existing 
sprinkler protection, fire department response and provision of walls separating the 
warehouse from the rest ofthe building. 

The recommendation will be studied for possible completion. 

nT no nni Replace light bands in Building No 4 or provide evidence of fire retardant in the panels. 

The fiberglass reinforced plastic light bands on the end walls of Building No 4 should be replaced with 
a noncombustible material (metal or glass) or FM approved plastic material. 

The Hazard 

Status 

Fiberglass reinforced plastic panels have been shown to rapidly bum and often out 
race the operation ofthe automatic sprinklers resulting in complete panel 
combustion. Building No 4 has 4 of these panels used as horizontal light bands in 
the end wall, much of which would be consumed if ignited by fire. Automatic 
sprinkler protection at roof level would activate preventing uivolvement ofthe roof 
to any large extent, but all ofthe outside wall panels would need to be replaced. 

The recommendation will be studied for possible completion. 

ncno nnc Provide automatic sprinkler protection for Building No 71. 

Adequate automatic sprinkler protection should be provided. 

The Hazard While smoke detection is provided in this office building, a fire developing within 
the combustible portions ofthe occupancy, consisting of office furniture and data 
processing equipment, could reach the wooden roof or second floor wooden floor 
before the Fire Department could respond and deploy fire fightmg equipment 
effectively. 

077501.02-20 / Account: 23-39523 / DUIBIIO: 846650-3 
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05-03-005 continued 
Status This would not likely be accomplished unless the building is significantly 

remodelled. 

06-05-002 Conduct regular infrared thermographic surveys. 

The Hazard Through early discovery of loose electrical connections, the potential for these 
cormections overheating to the point that they result in fire or circuit damage can 
be greatly reduced. 

Status The recommendation will be studied for possible completion. 

05-03-004 Sheet rock the combustible walls and roof structure of Substation 4, 

Provide a layer of gypsum board wall covering over the plywood walls and on the underside ofthe 
wooden roof trusses of this substation. 

The Hazard 

Status 

An electrical failure could result in sparks igniting the several boxes of light bulbs 
stored which in turn would ignite the wooden walls and hence the wooden roof 
structure. Roof collapse would result causing impact and thermal damage to the 
electrical distribution equipment within this room. This would result in a lack of 
electrical power to Building Nos 10,43 and 80. 

Per Mr. Swingle, future plans may include relocating this substation at which time 
the combustible construction would be eliminated. 

nc nonnc Improve seismic protection of sprinkler systems. 

The sprinkler protection seismic protection should be up graded to meet the intent of FM Global 
Property Loss Prevention Data Sheet 2-8, Earthquake Protection for Water-Based Fire Protection. 

The Hazard 

Technical Detail 

The present lack of adequate seismic protection exposes the sprinkler piping to 
damage in the event of an earthquake. The result of which would be the wetting of 
the contents of these buildings and the impairment of this sprinkler protection until 
repairs can be made. The typical sprinkler system at this location is provided 
lateral but not longitudinal braces. 

The needed upgrade consists ofthe following general areas of improvement: 
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05-03-006 continued 
Technical Detail 

b. 

c. 

d. 

e. 

Status 

Longitudinal bracing should be provided on all feedmains and crossmains, 
spaced at no greater than eighty feet. Lateral bracing should be provided on all 
feedmains and crossmains, spaced at no greater than forty feet. Each should 
be provided at all elbows and tees. Where flexible couplings are found in 
horizontal pipe runs, every other coupling should be provided a lateral brace. 
The existing earthquake braces that are attached to two inch wooden roof 
members should be re-attached to wooden members having at least a four 
inch nominal thickness, or to concrete or steel. Those members tied to 
lightweight metal purlins should be re-attached to structural steel. Bracing 
attached to bottom chord of truss joists should be re-attached to the top chord. 
Open U-hangers used to hang branch lines should be equipped to prevent 
vertical movement ofthe branch lines. This includes the end of lines and at 
any location where the sprinkler is within two inches ofthe roof or other 
objects. 
Flexible couplings should be provided within twenty four inches ofthe tops 
and bottoms of risers. 
Flexible couplings should be provided within twenty four inches ofthe tops of 
pipe drops serving more than two sprinkler heads. 
Where flexible couplings are found in horizontal pipe runs, every other 
coupling should be provided a lateral brace. Where rigid couplings are used, 
location ofthe brace will be according to the forty foot rule per item b. above. 
The existing earthquake braces that are attached to two inches of wooden roof 
members should be re-attached to wooden members having at least a four 
inches of nominal thickness, or to concrete or steel. Those members tied to 
lightweight metal purUns should be re-attached to structural steel. 
Suspended ceilings should be braced in accordance with UBC requirements 
for Seismic Zone 3. 

The final conference did not focus on this recommendation. 

Risk Reduction 
Recommendations that have been completed or otherwise removed are summarized in this section. 
Human Element Recommendations that have been completed often do not have an associated loss 
estimate since they usually serve to lower the frequency and/or severity ofa loss. For this reason, we 
quantify them by counting the number of such items that have been completed. 

The "counts" of recommendations referenced in this section include each part of multi-part 
recommendations except in cases where each part represents optional ways to address a single hazard. 
In such cases, the recommendation is only counted once. 
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Ptiysical Recommendations 

No Physical recommendations have been completed or removed since our last evaluation. 

Ptrysical Risk Reduction Historsr 
(Count of Recommendations) 

Aug 
2007 2006 

I Outstanding B Ftemoved 

Human [lement Recommendations 

The following Human Element recommendations have been completed or removed as a result of this 
evaluation: 

Rec 
Number 

06-05-003 

06-05-004 

Recommendation Synopsis 
Reason for Deletion/Completion 

Begin an electrical switch and breaker inspection and exercise program. 
A PM program to exercise main breakers is in place. 

Submit the emergency response and hot work plans to FM Global for 
review. 
Plans were submitted during this visit. 

Removal 
Method 1 

Completed 
16 Aug 07 

Completed 
16 Aug 07 
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Unman [lament Recommendations continued 

Human Element Risk Reduction 
(Count of Recommendations) 

• ^ . 

3 Potential Risk Reduction 
iRisk Reduction (Flemoued Recs) 

Human Element Risk Reduction History 
(Count of Recommendations) 

I Outstanding 3 Removed 

Comments 
Plans are gomg forward to establish an ample space for construction of new vessels. This will result in 
relocation of Substation No 4, along with demolition of about half of Building No 10. Building No 43 
has now been raised. 

Trip testing and flushing investigations were limited m 2006 to Building No 72 only. This was 
discussed with Management during this visit and plans are to dry trip test all systems in 2007 and 
resume the flushing investigation program. 

Cathodic protection has now been provided on all buried natural gas and oxygen piping. 

Transformer oil analysis is being completed annually for all tiansformers. This has resulted in a need 
to presently rewind one transformer found with high levels of gasses dissolved in the oil. 

One bay of rack storage in Building No 72 has been eliminated, thereby limiting the potential for loss 
due to a lack of adequate sprinkler protection to protect rack storage to 20 ft high. Only two rows of 
high rack storage remain. 

IndBx: 077501.02-20 / Accounl: 23-39523 / OfderlO: 846650-3 
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Ongoing Services 
FM Global is available to provide support in all areas of property loss prevention. These sei-vices 
include: 

• Development of specifications for projects such as new construction, automatic protection 
systems, and process safeguards 

• Review of related project plans 
• Assistance in implementing and managing loss prevention programs 
• On site review and acceptance of completed projects 
• Assistance in managing impaired protection systems 

For access to these services, contact one ofthe following: 

Seattle Office: 
Key Center 
601 108th Avenue, N.E. 
Suite 1400 
Bellevue, WA 98004 
USA 
[1] (425) 455 5333 

Brandon S. Dominguez, Account Engineer: 
Affiliated FM Insurance Company 
Portland Office 
1000 SW Broadway 
Suite 1150 
Portland, OR 97205 
USA 
[1] (503) 228 3650 

Reference Information 
Location Findings 

Vigor Industrial LLC 
Building No 61 Paint Shop 
5555 North Channel Avenue 
Portland, Oregon 97217 
USA 

All in One 
Interim Risk Evaluation 

Visit by: 

Visit date: 

Site Contact: 

Andrew J. Young 

16 August 2007 

Mr. Bruce A. Dummer, Senior V.P. Finance & 
Administration at -i-l 503 2471801, 
bdummer@casgen.com 

077501.02-20 / AcCDUHt: 23-39523 / flriierlO: 846650-3 
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Reference Information continued 

Final Conference Attendees: Mr. Ken Swingle, Facilities Maint. Manager; 
Mr. Bruce A. Dummer, Senior V.P. Finance & 
Administration 

Location Index Number: 077501.02-20 

Account Number: 23-39523 
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Risk Report 
Location Findings 

Cascade General Inc 
Piere(ierfhs 312-314) - Building "4 - rabiicdlion - Bujlding?if72 
--Shops & Office - Balla-st \\ .tier Trealmcnl 1 ab - Central Utilities 
'--Pter A (berths; )01 -30^) -1 irgcr Piei (berths 309 <&. T10) - Berth 
315 
5555 North Channel Avi.i!uc 

'Pordand, Oregon-^7217 

File & Natural Hazards 
First Baseline Risk E\aluation 
Visit bv Andrew I Young on 
02 Marcn 2(JU5 in .̂tinference with 
Mr. Bruce A,Dummer, Senior \ P Pii aikc A. 
Adrnmustratfon 
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Understanding tlie 
Hazards at tliis 
Facilitf 

The most significant and common hazards exposing the shipbuilding and ship repair industry 
(involving large steel hulls) are centered on damage to cranes, rendering them 
inoperable. This damage could stem from windstorm; improper rigging that could lead to 
impact damage; or overloading, which could result in structural damage or overturning. In 
addition to the physical damage, the loss ofa crane can result in significant interruption to 
production. 

This knowledge ofthe common hazards and our loss experience show that the foliowing areas 
should be considered most important: 

For indoor cranes, in addition to routine maintenance, provide propier training for both 
operators and riggers. Ensure cranes are equipped with safeguards such as load indicators, 
brakes, and rail clamps. Slmg and hook maintenance and testing programs should be instituted 
and closely followed. For outdoor cranes, in addition to training for both operators and riggers, 
routine maintenance should include all braking systems. Safeguards such as wind-velocity 
indicating devices, rail clamps, stowage pins and load indicators should be provided. Wind 
securement procedures should be in writing and periodically reviewed. Wind and hail 
accounts for over 70 percent ofthe damage in this occupancy. 

At this facility, the high wmd hazard to the cranes is understood and procedures are in place 
for securing cranes during a windstorm. However, these procedures are not readily available 
in writing. Mr. Gene Caudill, Operations Manager is currently accessing the written version 
of these procedures fi-om the training coordinator (who was not available during this 
visit). These procedures will than be forwarded to the waiter for review. 

Also discussed during this visit, was the seismic (earthquake) hazard common to the west 
coast, which can damage gas piping systems releasing natural gas into buildings. The gas will 
often be ignited by nearby electrical energy resulting in a fire and/or explosion. Often 
sprinkler piping will have been damaged by the same seismic event and rendered ineffective 
allowing fire to spread unabated. The presence of natural gas in Building Nos. 4, 10,43, 72, 
73, and Central Utilities provides for this hazard at this facility. Provision of seismic gas shut 
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Understanding the 
Hazards at this 
Facility 
(continued) 

off valves for each gas service (exterior) or a remote seismic sensor tied to close a safety shut off 
valve and open a down stream vent valve was discussed. Management has agreed to look into 
providing this equipment to mitigate the fire following earthquake hazard. 

"Key Exposures" are those that can most directly impact loss experience. Associated 
recommendations are flagged as "Key" since they address the hazards that are most likely to lead 
to a serious loss. 

lyianagement of 
Exposures 

Certain potential hazards and conditions were evaluated at this facility. Completion ofthe 
following items will help lower both the frequency and severity of losses and minimize the 
possibility of costly interruptions to your business. 

Key Exposures Experience shows that the majority of all losses in this type of facility can be prevented or 
minimized by addressing the Key Exposures, which are flagged below. 

05-03-001 

l e y Exposure* 

The Hazard 

Status 

Reinforce sprinkler protection over Building No. 72 Rack Storage. 

The existing automatic sprinkler system should be remforced to protect 
for 20 ft. high rack storage of ordinary combustibles and noncombustible 
materials in combustible containers. The protection should be capable of 
providing a density of 0.36 gpm per sq. ft. over the hydraulically most 
remote 2,600 sq. ft. including a hose stream allowance of 500 gpm. The 
design should be based on a water supply of 75 psi static and 50 psi 
residual pressure with 1483 gpm flowing. Plastic storage of poly rolls and 
tarps should not be stored in racks without the provision of in-rack 
sprinkler protection for the location of this storage in the racks. 

Hydraulic calculations were ran for the existing sprinkler 
protection. Only a mmimum density of 0.09 gpm per sq. ft. over the 
hydraulically most remote 2568 sq. ft. was foimd to be available. This 
will not allow protection of this warehousing operation and a fbe 
originating here would be expected to spread throughout this bay. Spread 
ofthe fire would be stopped by the combination ofthe existing sprinkler 
protection, fire department response and provision of walls separating the 
warehouse from the rest ofthe building. 

The recommendation will be studied for possible completion. 
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05-03-002 

l e y Exposure' 

Provide an automatic seismic shut-off of natural gas supplies to all 
buildings. 

The Hazard A severe fu-e and/or explosion could occur following serious earthquake, 
resulting from rupture ofthe gas lines supplying the boilers and other gas 
users. This seismic event could also result impaired sprinkler protection 
due to a lack of complete seismic bracing which would than allow the fire 
to spread to where ever combustibles are present in either the construction 
or occupancy. 

Technical Detail An in line seismic gas shut-off valves which meets the requirements of 
ASCE 25-97 or listed with the State of California/ City of LA should be 
installed per manufacturers instructions, at the supply side to each 
individual building utilizing fuel. Install seismic gas shut-off valves 
outside buildings, downstream ofthe pressure regulator, and in a clearly 
marked and accessible location. Size valves in accordance with 
applicable local gas plumbing code or the International Fuel Gas Code to 
the maximum gas demand and allowable pressure drops in the system, so 
that the supply pressure at any equipment is greater than the minimum 
required for proper equipment operation. Mount seismic gas shut-off 
valves, including the sensing means, in accordance with the 
manufacturer's instructions and in a manner that the valve sensing device 
responds to earthquake ground motions and not to motions that may result 
from the dynamic response of structures, equipment or their 
accessories. Attach valves and sensing means to rigid mountuigs only. 

As an alternative provide a remote seismic sensor and safety shut-off 
valves arranged to shut off the gas supply to the entire gas supply system 
and vent the gas down stream ofthe safety shut-off valve at a safe 
location away from buildings and equipment. 

Status The recommendation will be studied for possible completion. 

15-03-003 Provide regularly recorded testing ofthe boiler burner management 
(flame safeguard) systems. 

Inspect and test fiiel bumer combustion safety controls according to 
manufacturers' recommendations. This procedure should include tests, 
performed at prescribed intervals, for tightness of gas safety shut-off 
valves, for response to flame failure, and for proper action of fuel-air 
interlocks. Tests should be recorded on a safety-control inspection and 
testmg report, listuig the date, contiols tested, their condition, and the 
proper sequence and methods of performing the tests. 
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05-03-003 
(continyed) 

The Hazard 

Status 

The fuel bumer safety controls are provided to prevent unstable firing or 
flame failure to occur without automatic shutdown ofthe firing 
system. Without which, the unstable flame could result in accumulation 
of unburned products of combustion which could accumulate within the 
boiler or flue gas system and become ignited resulting in an explosion 
and damage to the unit. Without the flame failure detection in service, 
raw unburned fiiel would accumulate upon flame out, resulting in 
possible explosion. 

According to Mr. Gene Caudill, the recommendation will be completed 
by May 2005. 

05-03-004 

The Hazard 

Status 

Sheet rock the combustible walls and roof structure of Substation 4. 

Provide a layer of gypsum board wall covermg over the plywood walls 
and on the imderside ofthe wooden roof trusses of this substation. 

An electrical failure could result in sparks igniting the several boxes of 
light bulbs stored which in tum would ignite the wooden walls and hence 
the wooden roof structure. Roof collapse would result causing impact 
and thermal damage to the electrical distribution equipment within this 
room. This would result in a lack of electrical power to Building Nos. 10, 
43 and 80. 

The recommendation will be studied for possible completion. 

05-03-005 

The Hazard 

Status 

Provide automatic sprinkler protection for Building No. 71. 

Adequate automatic sprinkler protection should be provided. 

While smoke detection is provided in this ofQce buUding, a fire 
developing witiiui the combustible portions of die occupancy, consisting 
of office fiimiture and data processing equipment, could reach the 
wooden roof or 2nd floor wooden floor before the fire depaitment could 
respond and deploy fire fighting equipment effectively. 

The final conference did not focus on this recommendation. 

05-03-006 Improve seismic protection of sprinkler systems. 

The sprinkler protection seismic protection should be up graded to meet 
the intent of FM Global Data Sheet 2-8. 
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05-03-DOfi 
(continued) 

The Hazard 

Technical Detail 

The present lack of adequate seismic protection exposes the sprinkler 
piping to damage in the event of an earthquake. The resuit of which 
would be the wetting ofthe contents of these buildings and the 
impairment of this sprinkler protection until repahs can be made. The 
typical sprinkler system at this location is provided lateral but not 
longitudinal braces. 

Status 

The needed upgrade consists ofthe following general areas of 
improvement: 

a. Longitudinal bracing should be provided on all feedmains and 
crossmains, spaced at no greater than 80 ft. Lateral bracing should 
be provided on aU feedmains and crossmains, spaced at no greaiter 
than 40 ft. Each should be provided at all elbows and tees. Where 
flexible couplings are found in horizontal pipe runs, every other 
coupling should be provided a lateral brace. The existing 
earthquake braces that are attached to 2 in. wooden roof members 
should be re-attached to wooden members having at least a 4 in. 
nominal thickness, or to concrete or steel. Those members tied to 
lightweight metal purUns should be re-attached to structural 
steel. Bracing attached to bottom chord of truss joists should be 
re-attached to the top chord. 

b. Open U-hangers used to hang branch lines should be equipped to 
prevent vertical movement ofthe branch lines. This includes the 
end of lines and at any location where the sprinkler is withm 2 in. 
ofthe roof or other objects. 

c. Flexible couplings should be provided within 24 in. ofthe tops and 
bottoms of risers. 

d. Flexible couplings should be provided within 24 in. ofthe tops of 
pipe drops serving more than two sprinkler heads. 

e. Where flexible couplings are found in horizontal pipe runs, every 
other coupling should be provided a lateral brace. Where rigid 
couplings are used, location ofthe brace will be according to the 
40 ft. rule per item b. above. 

f. The existing earthquake braces that are attached to 2 in. wooden 
roof members should be re-attached to wooden members having at 
least a 4 in. nominal thickness, or to concrete or steel. Those 
members tied to lightweight metal purlins should be re-attached to 
structural steel. 

g. Suspended ceilings should be braced in accordance with UBC 
requirements for Seismic Zone 3. 

The final conference did not focus on this recommendation. 
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uUIIIIMtjJili) Building No. 73 was found to contain storage of paint in about 75 5-gallon metal cans much of 
which contained a red label indicating flammability. The lack of adequate sprinkler protection at 
this portion ofthe warehouse for this storage in racks to about 7 ft. in height was discussed with 
Mr. Gene Caudill, Operations Manager. It was recommended that the paint be relocated to 
adjacent to the sprinkler riser where adequate sprinkler protection is available. Mr. Caudill stated 
that he would prefer moving it from the building entirely and into the unsprinklered storage shed 
used for this purpose. He added that this would be done within the next several days. 

""y""'y FM Global is available to provide support in all areas of property loss prevention. These 
^Jprnippp services include: 

• Development of specifications for projects such as new consfruction, automatic 
protection systems, and process safeguards 

• Review of related project plans 
• Assistance in implementing and managing loss prevention programs 
• On site review and acceptance of completed projects 
• Assistance in managing impaired protection systems 

For access to these services, contact one ofthe followuig: 

• Seattie Office: 
Key Center 
601 108th Avenue, N.E. 
Suite 1400 
Bellevue, WA 98004 
USA 
[1] (425) 455 5333 

• Greg W. Garland, Account Engineer: 
Affiliated FM Insurance Company 
Seattle Office 
Key Center 
601 108th Avenue N.E. 
Suite 1400 
Bellevue, WA 98004 
USA 
[1] (425) 455 5333 

iieiGrenCe ĝ ^̂ ^ contac t : Mr. Gene Caudill, Operations Director at +1 (1) 503 2471545 
Inffirmatinn Flnal conference Attendees: Mr. Bruce A. Dummer, Senior V.P. Finance & Admmistration; Mr. 

Nick Peters, Maintenance Supervisor; Mr. Gene Caudill, Operations Director 
Location Index Number: 077501.02-20 
Account Number : 23-39523 
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Removed USTs 

*UST 
# 

2 

5 

6 

7 

8 

9 

10 

11 

14 

17 

Capacity 
(Gallons) 
12,700 

500 

500 

1,000 

2,000 

10,000 

250 

1,000 

1,200 

300 

Contents 

Diesel 

Diesel 

Diesel 

Diesel 

Gasoline 

Fuel Oil 

Diesel 

Gasoline 

Glycol 

Diesel 

Location 

Berth 305 

SW 
Comer of 
BIdg 10 

Between 
Buildings 
43 and 50 
Between 
Buildings 
43 and 50 
Between 
Buildings 
43 and 50 
Between 
Buildings 
58 and 64 

East of 
Building 
58 

SW 
Comer of 
Building 
64 
North of 
Building 
73 
North 
side of 
Building 
4 

Installation 
Date 
Unknown 

Unknown 

1978 

1976 

1976 

1961 

Unknown 

1966 

1978 

Unknown 

Removal Information 

Removed in 1989 and 190 cubic yards 
of soil were removed. The tank 
received a no fiirther action 
determination from DEQ (Oregon 
DEQ, 1992) 
Removed by 1992; 12 cubic yards of 
soil removed. The tank received a no 
fiirther action determination from 
DEQ (Oregon DEQ, 1992). 
It was removed by 1992 and received 
a no further action determination from 
DEQ ((Oregon DEQ, 1992). 
It was removed by 1992 and received 
a no fiirther action determination from 
DEQ, 1992). 
It was removed by 1992 and received 
a no further action determination from 
DEQ, 1992). 
Removed in 1989 and 228 cubic yards 
of soil removed. At DEQ's request, 
further investigation conducted in 
1991. Groundwater monitoring 
conducted and detected 
concentrations of petroleum deemed 
acceptable. Petroleum hydrocarbons 
found in soil, but the soil extended 
beneath stmctures. Tank received a 
no further action determination from 
DEQ (Oregon DEQ, 1992). 
The tank was removed in 1991. 
Groundwater monitoring was 
conducted and the site was closed 
(Oregon DEQ, 1992). 
The tank was removed by 1992 and 
received a no fiirther action 
determination from DEQ (Oregon 
DEQ, 1992). 
Removed in 1992 and no 
contamination was found. 

Removed by 1992 and tank received a 
no further action determination from 
DEQ (Oregon DEQ, 1992). 

* UST # refers to 131. attachment drawing "Active and Inactive UST Locations." 




